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WEDNESDAY,  MARCH  29th,  1911. 


The  Thirty-sixth  Annual  General  Meeting,  and  the 
Ordinary  Monthly  Meeting,  were  held  in  the  Linnean  Hall, 
Jthaca  Road,  Elizabeth  Bay,  on  Wednesday  evening,  March 
29th,    1911. 

ANNUAL    GENERAL     MEETING. 


Mr.  C.  Hedley,  F.L.S.,  President,  in  the  Chair. 
The    Minutes   of    the    preceding   Annual    General    Meeting 
(March   30th,    1910)    were   read   and  confirmed. 
The  President  delivered  the  Annual  Address. 


PRESIDENTIAL   ADDRESS. 
L.'VDiES  AND  Gentlemen — 

Among  the  announcements  which  I  have  to  make  to-night, 
at  this  our  Thirty-sixth  Annual  Meeting,  probably  none  will 
give  you  greater  satisfaction  or  have  a  greater  influence  upon 
our  future  career  than  the  statemeirt  that  we  now,  for  the 
first  time,   meet  on  our  own  property. 

In  giving  us  this  Hall,  the  Founder  gave  all  that  was  his 
to  give,  which  was  the  leasehold  of  89  years'  tenure.  Recently 
the  estate  came  into  the  market.  In  consideration  of  the  aim 
and  work  of  the  Society,  and  of  the  great  interest  of  his 
predecessors  in  the  title  in  Science,  the  land  was  generously 
offered  to  us  by  the  proprietor,  Col.  Macarthur-Onslow,  on 
exceptionally  advantageous  terms,  and  your  Council  embraced 
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the  opportunity  of  obtaining  the  fee  simple  of  the  block  upon 
which  this  Hall  stands.  Since  our  former  rent  is  equivalent 
to  the  interest  earned  by  the  purchase  money,  the  transaction 
does  not  disturb  income  and  expenditure,  and  from  a  financial 
standpoint  may  be  regarded  as  a  transference  of  investment. 
From  a  social  and  business  point  or  view  we  have  much  im- 
proved our  position,  since  we  are  free  to  go  or  to  stay  now  or 
in  the  future  as  may  suit  our  convenience.  The  associations 
that  link  us  with  the  past  are  not  now  terminable  with  the 
lease. 

Although  our  careful  Treasurers  have  not  only  preserved 
our  capital  intact,  but  have  rather  added  to  it  by  accumu- 
lation, yet  so  much  has  the  earning  power  of  money  shrunk 
that  the  purchasing  capacity  of  our  income  is  seriously 
diminished  through  alteration  of  indi;strial  conditions. 
Especially  do  we  feel  the  pinch  in  expenditure  on 
publication,  the  very  flower  of  our  work.  Since  the  object 
of  our  existence  is  the  production  and  spread  of  knowledge, 
all  else  that  we  may  do  suffers,  if  our  publication  suffers.  By 
direction  of  tlie  Foimder,  the  funds  that  we  control  are  re- 
stricted each  to  its  proper  purpose.  So  that  however  worthy 
of  support  we  may  consider  publication  to  be,  we  are  unable 
to  divert  funds  to  this  from  other  directions.  For  the  fviture 
the  money  which  has  hitherto  sufficed  for  an  annual  illus- 
trated volume  of  from  eight  to  nine  hundred  pages  may  only 
provide  for  from  seven  to  eight  hundred  pages.  Wo  are 
threatened  with  this  diminution  while  workers  increase  and 
more  valuable   papers   are   offered   for   publication. 

One  source  of  income  which  is  at  our  disposal  is  the  sub- 
scriptions of  members.  I  now  make  to  you  an  earnest  appeal 
to  augment  this  income  by  the  enrolment  of  additional  sub- 
scribers. Surely  without  great  effort  every  active  member 
could  introduce  two  or  three  well-wishers  of  science  from 
amongst  his  friends.  To  an  invitation  to  join  a  Scientific 
Society,  a  frequent  reply  is  that  the  person  addressed  does 
not  regard  himself  or  herself  as  competent  to  share  our  work 
or  to  join  in   our  debates.     May   not  they  be  reminded   that 
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they  also  serve  who  only  stand  and  wait,  that  their  subscrip- 
tions will  be  a  welcome  aid  to  the  cause  we  all  have  at  heart. 
Where  authors  are  able  and  willing  to  defray  a  part  of  the 
cost  of  illustrating  or  printing  their  papers,  such  assistance 
would  be  gratefully  accepted  by  the  Council. 

Our  last  volume,  No.  xxxv.,  of  the  Proceedings  was 
issued  in  four  parts,  and  has  been  distributed  to  members.  It 
contained  the  thirty-one  papers  which  were  read  at  the 
monthly  meetings. 

By  a  combination  of  circumstances  several  Linnean  Macleay 
Fellowships  have  been  vacated  lately.  Dr.  Goddard  had 
hardly  commenced  his  year's  work  when  he  received  an  ap- 
pointment as  Professor  of  Zoology  and  Geology  at  Victoria 
College,  South  Africa.  He  left  Australia  with  our  hearty 
congratulations  and  good  wishes  for  his  future  career. 

For  the  new  year  the  Council  had  re-appointed  Dr.  Petrie 
and  Mr.  Cotton,  and  had  appointed  Mr.  T.  T.  Flynn,  B.Sc, 
Lecturer  in  Biology  to  the  Tasmanian  University,  to  a  Fel- 
lowship in  comparative  anatomy  and  embryology.  Recently 
Mr.  Flynn  withdrew  from  the  Fellowship  to  accept  a  Profes- 
sorship offered  to  him  by  the  Senate  of  the  Tasmanian. 
University. 

A  few  v/eeks  ago  Mr.  Cotton  resigned  his  Fellowship  also, 
to  join  the  teaching  staff  of  the  Geological  Department,  ixnder 
Professor  David.  Mr.  Cotton  has,  in  our  service,  proved  him- 
self an  enthusiastic  and  capable  investigator,  and  we  antici- 
pate for  him  an  honourable  and  useful  career  under  his 
Alma  Mater.  It  is  pleasant  to  find  that  so  many  advantageous 
positions  are  within  the  reach  of  those  qualified  to  hold  our 
Fellowships. 

In  the  Bacteriological  Laboratory  of  the  Society,  Dr. 
Greig-Smith  has  investigated  the  bacterial  flora  of  the  stools 
of  children  afflicted  with  rickets.  From  the  preponderance 
of  the  streptococci  over  the  rod-shaped  bacteria  as  compared 
with  normal  stools,  he  came  to  the  conclusion  that  an  increase 
in  tlie  streptococci  is  associated  with  the  disease. 
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Another  investigation  led  to  the  elucidation  of  a  pheno- 
menon of  general  occurrence  in  the  household.  The  ordinary 
bath-sponge  frequently  becomes  slimy  from  the  action  of 
certain  bacteria  which  attack  the  substance  of  the  sponge, 
converting  it  into  slime.  The  nature  of  these  microbes  and  of 
the  slime  has  been  described  by  the  Macleay  Bacteriologist. 

The  action  of  heat  and  of  volatile  disinfectants  in  increas- 
ing the  fertility  of  the  soil  has  recently  received  attention 
from  those  interested  in  agricultural  science.  The  treatment 
reduces  the  number  of  bactei'ia,  but  the  rediiction  is  soon  fol- 
lowed by  an  increase  much  above  the  normal.  The  greater 
increase  means  a  greater  decomposition  of  the  organic  matter 
of  the  soil,  and  consequent  greater  production  of  food- 
materials  for  the  growing  crop.  Russell  and  the  Rothamsted 
school  claim  that  the  heat  and  disinfectants  act  solely  by 
destroying  phagocytic  protozoa,  and  that  the  removal  of 
these  permits  the  bacteria  to  increase.  They  deny  that  soils 
contain  substances  of  the  nature  of  toxins  which  are  inimical 
to  the  growth  of  bacteria. 

Believing  that  as  soils  are  essentiallv  a  mixture  of  inert 
and  nutritive  materials  in  which  bacteria  are  growing,  they 
must  contain  toxic  bacterial  by-products.  Dr.  Greig-Smith 
began  a  series  of  experiments  with  soils  and  soil-extracts.  He 
showed  that  extracts  of  soils,  filtered  through  porcelain,  do 
contain  substances  toxic  to  bacteria.  These  toxins  are  de- 
stroved  by  heat,  by  storage  and  by  sixnlight.  The  behaviour 
of  heat  explains  the  benefit  obtained  by  heating  soils,  and 
the  action  of  sunlight  shows  that  the  toxin  must  be  con- 
sidered in  questions  relating  to  the  fertilising  effect  of  sun- 
light upon  soils. 

The  Macleay  Bacteriologist  discovered  in  soil  a  siibstance 
which  has  hitherto  been  disregarded.  This  is  agricere,  a 
mixture  of  saponifiable  and  unsaponifiable  fatty  substances  ; 
it  is  soluble  in  fat-solvents  such  as  chloroform,  ether,  carbon 
bisulphide,  etc.  The  volatile  fat-solvents  have,  in  this  rela- 
tion, been  considered  as  disinfectants,  and  this  has  doubtless 
obscured  their  real  action  upon  the  soil.  The  solvents  dis- 
solve the  agricere,   and  carry    it    to    the    iippermost    layers, 
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where  it  is  deposited  upon  the  ^joints  of  the  soil-particles. 
The  uniform  "water-proofing"  of  the  soil-particles  is  de- 
stroyed, and  they  are  more  easily  attacked  by  the  soil 
bacteria:  decomposition  being  hastened,  the  fertility  is  in- 
creased. 

It  is  interesting  to  note  that  in  the  January  number  of  the 
Journal  of  the  American  Chemical  Society,  Schreiner  and 
Shorey  contribute  two  papers  upon  the  glycerides  of  fatty 
acids  and  the  paraffin  hydrocarbons  in  soils.  These  ar?  the 
saponifiable  and  vmsaponiliable  portions  of  the  agricere  of 
Greig-Smith. 

In  the  department  of  Bio-chemistry  Dr.  J.  M.  Petrie  has 
continued,  during  the  past  year,  his  studies  on  the  nitro- 
genous compounds  present  in  plants.  The  proteins  separated 
by  different  methods  from  the  seeds  of  Acacia  ^;?/c«a/i<Z!a 
Lave  been  examined,  and  evidence  has  been  obtained,  by 
fractional  precipitations,  of  the  probable  presence  of  three 
distinct  proteins.  Further  investigation  of  the  non-protein 
nitrogenous  substances  previously  shown  to  constitute  so 
considerable  a  part  of  these  compovmds  which  contain 
nitrogen  has  been  carried  out.  These  substances  have  not 
vet  been  isolated,  and  the  main  source  of  the  non-protein 
niti'ogen  is  still  unknown.  Cholin  and  xanthin  bases  account 
for  some  of  this  nitrogen,  and  it  has  now  been  shown  that 
the  greater  proportion  of  these  substances  belongs  to  groups 
which  decompose  slowly  on  hydrolysis  with  liberation  of 
ammonia.  A  number  of  experiments  on  the  changes  in  the 
amounts  of  nitrogenous  compounds  during  the  ripening  of 
seeds  have  ben  conducted.  The  results  obtained  conlirni  the 
opinion  that,  as  nitrogenous  compounds  accumulate  in  the 
seeds,  there  is  a  simultaneous  increase  in  the  amounts  of 
both  protein  and  non-protein  nitrogenous  compounds.  No 
evidence  has  been  obtained  that  the  non-protein  nitrogenous 
compounds  in  the  seeds  are  transformed  into  proteins. 
Further  experiments  showed  that  the  pods  of  leguminous 
plants  may  act  as  reserve-holders  for  the  nitrogenous  supply 
to  the  seeds,  even  when  the  pods  are  isolated  from  the  plants. 
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The  occurrence  of  a  comparatively  large  amount  of  potas- 
sium-nitrate in  the  leaves  of  Solaiidra  has  been  observed. 
Considerable  interest  is  attached  to  this  fact  since  the  storage 
of  nitrates,  in  other  than  very  small  amounts,  is  confined  to  a 
few  plants  only. 

The  constituents  of  the  Sassafras  tree  of  New  South  Wales, 
Doryi)]ioia  mamfrai^  have  been  investigated.  A  volatile 
essential  oil  has  been  obtained  from  the  bark  from  which  also 
an  alkaloid  has  been  separated.  The  amount  of  oil  obtained 
from  the  bark  is  about  1  per  cent.  It  is  a  fragrant  oil  and 
contains  camphor  among  its  constituents. 

With  Dr.  Chapman,  Dr.  Petrie  has  continued  the  e.^ami- 
nation  of  the  action  of  the  latex  of  Euphorbia  pejdus  on  a 
photographic  plate.  Evidence  has  been  obtained  that  the 
effect  on  the  plate  is  not  due  to  a  gas  or  emanation  given  off 
from  the  dried  juice.  It  is  probable  that  the  photographic 
action  is  due  to  a  particle  travelling  approximately  in  a 
straight  line  and  with  a  moderate  velocity. 

The  Linnean  Macleay  Fellow  in  Geology,  Mr.  Le<j  A.  Cotton, 
who  has  now  rejoined  the  teaching  staff  of  the  Sydney  Uni- 
versity, reports  that  the  earlier  part  of  the  year  was  devoted 
to  the  preparation  of  his  memoir  on  the  Ore-Deposits  of  Borah 
Creek,  since  published  in  our  Proceedings.  In  this  he  traced 
an  interesting  connection  between  the  sulphide  ores  and  the 
related  tin-deposits.  Mr.  Ward,  of  the  Geological  Survey  of 
Tasmania,  has  been  engaged  in  similar  studies  in  his  State. 
The  results  simultaneously  and  independently  reached  in  New 
England  and  Tasmania  confirm  each  observer  in  his  conclu- 
sions. 

In  the  field,  Mr.  Cotton  resumed  his  investigations  of  the 
diamond-deposits  at  Copeton.  After  this  he  examined  the 
wolfram-ores  at  Torrington,  where  recent  mining  develop- 
ment provided  excellent  opportunities  of  observation.  These 
cres  are  important  from  a  genetic  point  of  view,  being  closely 
related  to  the  tin  ore-deposits.  Indeed  it  is  becoming  clear 
that  the  formation  of  the  wolfram-deposits  is  an  integral  part 
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of  the  genesis  of  the  tin-ox*es.  Subsequently  Queensland  was 
visited  for  the  purpose  of  correlating  the  Stanthorpe  tin- 
'leposits  with  those  of  New  England. 

The  information  thus  gathered  was  digested  in  the  labora- 
tory. Three  papers  dealing  with  the  wolfram-ores  of  Tor- 
rington,  the  tin-deposits  of  New  England  and  the  diamond- 
deposits  of  Copeton,  respectively  approach  completion,  and 
will  be  laid  before  you  shortly.  We  anticipate  that  Mr. 
Cotton's  contributions  to  our  Proceedings  will  not  cease  with 
his  Fellowship. 

During  the  past  Session,  fourteen  new  members  were 
elected,  and  three  old  members  were  lost  to  us  by  death,  viz., 
Mr.  W.  F.  Petterd  of  Launceston,  Mr.  W.  Forsyth  of 
Sydney,  and  Miss  M.   Lodder  of  Launceston. 

In  William  F.  Petterd  we  lost  not  only  a  fellow-member, 
but  one  of  the  pioneers  of  Australian  Zoology.  He  was  born 
in  Hobart,  June  12th,  1853,  and  died  in  Launceston,  April 
15th,  1910.  A  man  of  unusual  energy  and  keen  intellect,  he 
developed  in  boyhood  an  ardent  love  for  natural  history. 
This  was  doubtless  fostered  by  early  association  with  William 
Legrand,  the  Hobart  naturalist-bookseller  and  with  the  Rev. 
J.  E.  Tenison-Woods.  Petterd  became  interested  in  shells, 
birds  and  insects.  A  smart  bushman  and  good  all-round 
collector,  his  services  were  appreciated  by  various  science- 
lovers  and  institutions.  Prof.  McCoy  and  Dr.  J.  C.  Cox  were 
liberal  patrons,  who  despatched  him  on  various  excur.^ions. 
Taking  every  opportunity  for  travel,  at  an  early  age  he  had 
seen  not  only  each  Australian  colony,  but  had  visited  the 
Solomons  and  some  of  the  east  Pacific  groups  as  well. 

He  is  frequently  mentioned  as  the  finder  of  new  species 
described  in  the  first  volume  of  our  Proceedings.  Indeed  he 
was  intimately  connected  with  our  early  history,  as  on  3  who 
served  on  the  Chevert  Expedition.  The  Founder  described 
him  (These  Proceedings,  i.,  p.  36)  with  Messrs.  Masters, 
Brazier  and  Spalding,  as  one  of  those  "very  competent  taxi- 
dermists and  collectors"  whom  he  had  engaged. 
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During  the  expedition  he  acquitted  himself  with  credit  as 
usual,  but  it  concluded  without  satisfying  his  appetite  for 
travel  and  adventure.  He  therefore  resigned  at  Thursday 
Island,  and,  with  another  of  like  spirit,  Mr.  Lawrence  Har- 
grave,  afterwards  famous  for  his  studies  in  aeronautics,  he 
joined  Messrs.  Stone  and  Kendall  Broadbent.  Returning  to 
New  Guinea,  he  explored  with  this  party  the  then  unknown 
country  inland  from  Port  Moresby." 

At  the  conclusion  of  this  journey,  worn  with  fever  and 
hardship,  and  with  an  empty  purse,  he  returned  to  his 
native  town.  He  realised  that  pleasant  though  his  wander- 
ing years  had  been,  yet  the  pursuit  of  science  had  not  aided 
his  material  prospects.  Wisely  resolving  that  science  would 
be  a  better  pastime  than  profession,  he  accepted  a  friend's 
offer  of  the  management  of  a  shop  at  Launceston.  Here  the 
qualities  that  had  made  him  an  excellent  collector  again 
brought  him  success.  So  that  in  a  short  time  he  had  ob- 
tained possession  of  a  profitable  business.  But  his  restless 
spirit  sought  further  occupation.  For  mere  amusement  he 
took  up  the  study  of  mineralogy.  It  thus  chanced  that  he 
became  proficient  in  mineral  analysis  at  the  time  of  th?  dis- 
covery of  the  silver  mines  of  the  West  Coast.  Prospectors 
soon  learnt  that  sound  information  on  the  value  of  their  ores 
could  be  obtained  at  Petterd's  boot  store.  This  association 
with  mining  develojoment  ultimately  led  to  his  election  as 
chairman  of  several  important  companies. 

His  financial  interest  in  the  subject  did  not  diminish  his 
scientific  taste.  He  formed  the  finest  private  collection  of 
minerals  in  Australasia,  including  over  20,000  specimens, 
which  he  has  bequeathed  to  the  Tasmanian  Museum.  In 
conjunction  with  Mr.  W.  H.  Twelvetrees,  Tasmanian  Govern- 
ment Geologist,  he  wrote  several  joapers  on  the  geology  and 
mineralogy  of  Tasmania.  At  the  time  of  his  death  an 
enlarged  edition  of  his  "Catalogue  of  Tasmanian  Minerals" 
was  passing  through  the  press. 
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Conchology  was  always  a  favoui'ite  subject.  For  some  years 
he  contributed  papers  on  Tasmanian  shells  to  the  Quarterly 
Journal  of  Conchology.  The  Royal  Society  of  Tasmania  pub- 
lished a  further  series,  lie  produced  in  1879,  "A  Monograph 
of  the  Land  Shells  of  Tasmania."  Thirty  years  afterwards, 
in  collaboration  with  myself,  the  subject  was  brought  up-to- 
date  in  "A  revised  Census  of  the  Terrestrial  MoUusca  of  Tas- 
mania." He  also  joined  me,  in  1905,  in  a  deep-sea  dredging 
excursion  off  Sydney.  This  was  the  first  occasion  on  which 
any  local  workers  had  explored  beyond  the  continental  shelf 
in  Australasia. 

The  conduct  of  large  business  enterprises  and  the  pursuit 
of  scientific  studies  still  left  Mr.  Petterd  time  and  enthusiasm 
lor  horticulture  and  philately.  A  seizure  of  the  heart  ended 
his  strenuous  life  m  his  fifty-seventh  year. 

His  old  comrade  in  Papuan  exploration  did  not  long  sur- 
vive him.  Kendall  Broadbent  died  in  Brisbane  on  January 
15tli,  1911,  aged  seventy-three.  For  about  thirty  years  he 
had  served  the  Queensland  Museum  as  collector  and  taxi- 
dermist. 

Another  link  with  the  past  snapped  at  the  death  of  Mrs. 
Helena  Forde  on  the  24th  November,  191U,  at  Parramatta, 
at  the  advanced  age  of  nearly  four  score.  Alexander  Walker 
Scott  was  a  member  of  an  influential  family  in  early  colonial 
times.  He  resided  on  his  estate  of  Ash  Island  on  the 
Hunter  River ;  and  occupied  himself  in  the  pursuit  of  natural 
history.  His  two  daughters,  Harriet  and  Helena,  whose 
married  names  in  after  life  were  Mrs.  C.  AV.  Morgan  and 
Mrs  Edward  Forde  respectively,  grew  up  to  share  these 
intellectual  pleasures.  Their  artistic  talent  found  exercise  in 
the  careful  delineation  of  the  butterflies  and  moths,  native 
to  their  home,  in  various  stages  of  development.  The  draw- 
ings and  descriptions  thus  prepared  by  the  family  attained 
publication  under  the  title  of  "Australian  Lepidoptera  and 
their  Transformations,  drawn  from  life  bv  Harriet  and  Helena 
Scott,    with   descriptions   general   and    systematic   by   A.     W 
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Scott,  M.A."  The  first  three  parts  were  issued  iu  1864.  Mr. 
Scott's  death  occurred  in  1883,  after  which  the  unpublished 
drawings,  manuscript  and  unissued  copies  were  transferred 
to  the  Trustees  of  the  Australian  Museum.  After  a  long 
interval,  four  additional  parts  were  issued  by  that  Institu- 
tion, from  1890-93.  In  recognition  of  their  achievements 
the  sisters  were  elected  honorary  members  of  our  predecessor, 
the  Entomological  Society  of  New  South  Wales,  in  1864.  To 
these  artist-naturalists  we  owe  most  of  the  figures  in  the 
scientific  literature  of  the  period,  produced  in  Sydney.  Thus 
they  undertook  the  illustration  of  Dr.  Cox's  "Monograph  of 
Australian  Land  Shells"  in  1868.  Continuing,  these  ladies 
prepared  both  drawings  and  lithographs  for  Krefft's 
"Snakes  of  Australia"  in  1869.  Two  years  afterwards  the 
same  author  brought  out  his  ■■Mammals  of  Australia,  Illu- 
strated by  Miss  Harriet  Scott  and  Mrs.  H.  Forde,  for  the 
Council  of  Education,  with  a  short  account  of  all  the  species 
hitherto  described,  by  Gerard  Krefft." 

In  1865,  the  husband  of  the  younger  sister,  Mr  Edward 
Forde,  was  appointed  to  the  charge  of  a  party  despatched  by 
the  Government  to  survey  the  Lower  Darling.  Mrs.  Forde, 
who  accompanied  him,  took  advantage  of  the  life  in  camp  to 
observe,  collect  and  paint  the  plants  new  to  her.  The  expedi- 
tion had  a  tragic  end,  both  the  Fordes  were  seized  with 
typhoid  fever,  from  which  the  husband  failed  to  recover.  On 
her  return  to  Sydney  the  widow  placed  her  collections  in  the 
hands  of  Dr.  Wools,  who  utilised  the  material  in  his  "Plants 
of  the  Darling"  (1867).  Mrs.  Forde's  elder  sister,  who 
married   a   medical  practitioner,   predeceased   her   in    1907. 

Mr.  J.  H.  Maiden  has  kindly  assisted  me  with  a  few  notes 
on  our  late  fellow-member,  Mr.  William  Forsyth,  who  was 
born  near  Crieff,  Perthshire,  Scotland,  5th  October,  1864  ;  and 
came  of  good  farming  stock.  He  passed  away  suddenly  on 
the  14th  September  last.  He  had  been  Overseer  of  the  Cen- 
tennial Park  for  the  last  nineteen  years,  and  the  fine  state 
of  the  Park,   as  we  see  it  to-day,  is    largely    owing    to    his 
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labours.  He  was  an  able  hoi'ticultvirist  aud  an  excellent 
botanist. 

At  the  last  Commemoration  of  the  University  ot  Sydney 
the  degree  of  B.A.  was  conferred  upon  him,  at  the  age  of 
45  years.  He  had  been  an  evening  student,  aud  it  is  feared 
that  incessant  study,  after  his  daily  duties  in  connection  with 
the  Park,  injured  his  health. 

He  was  a  quiet  student,  reserved  and  shunning  publicity 
he  rarely  attended  any  gathering.  He  was,  however,  pre- 
sent at  the  meeting  of  this  Society  held  previous  to  his  death, 
and  since  he  had  completed  his  University  course  he  expressed 
his  intention  of  regularly  attending  our  meetings  for  the 
future. 

He  had  an  excellent  knowledge  of  the  Flora  of  New  South 
Wales,  and  his  loss  is  deplored  by  the  Sydney  botanists,  as 
that  of  a  valued  colleague. 

While  these  notes  were  being  written  the  news  reached  me 
of  the  death  in  Launceston  of  Miss  Mary  Lodder  on  March 
5th,  1911.  She  was  the  daughter  of  the  late  General  Lodder, 
and  spent  most  of  her  life  at  Ulverstone,  a  pretty  seaside 
place  in  Northern  Tasmania.  Here  she  collected  shells,  and 
supplied  rare  species  to  conchologists.  Reference  to  her  work 
is  frequent  in  Australian  literature  on  the  mollusca.  Of  late 
years  she  had  resided  in  Launceston,  and  devoted  much  time 
aRd  attention  to  the  welfare  of  the  Launceston  Museum. 

As  a  change  from  the  usual  procedure  of  papers  only,  Mr. 
Fletcher  initiated  a  discussion  at  the  Monthlv  Meeting  in 
May,  on  Jordan's  law  of  geminate  species,  as  illustrated  by 
Australian  conditions.  The  subject  was  carefully  considered 
and  evoked  much  interest.  On  the  whole  it  was  not  re- 
garded as  applicable  either  by  botanists  or  zoologists. 

The  more  technical  work  of  the  monthly  meetings  was 
further  relieved  by  lantern-lectures ;  one  by  Dr.  Chapman 
on  precipitins :  another  by  Mr.  Henry  Deane,  on  the 
physiography,  botany  and  geology  of  the  desert  country 
traversed   by   the   Transcontinental   Railway    Survey  between 
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Port  Augusta  and  Kalgoorlie :  and  lastly  by  Mr.  A  R. 
M'Culloch,  on  the  experiences  of  a  naturalist  in  the  New 
Hebrides. 

In  common  with  our  fellow-subjects  throughout  the  world, 
we  deplored  the  death  of  his  gracious  Majesty  King  Edward 
Vllth.  The  expression  of  our  sorrow  was  acknowledged  by 
his  Excellency  the  Governor  in  a  letter  read  at  the  June 
Meeting.  I  have  now  to  announce  a  second  communication 
from  His  Excellency,  conveying  to  the  Society,  from  the 
Secretary  of  State,  an  expression  of  His  Majesty  the  King's 
grateful  thanks  for  your  message  of  sympathy  on  the  death 
of  His  late  Majesty,  King  Edward  VII. 

Last  year  we  noted  with  satisfaction  that  the  Syme  Prize 
for  1909  had  been  allotted  to  Dr.  Jensen.  Another  of  our 
members  has  since  received  this  distinction,  and  we  congratu- 
lated Dr.  H.  G.  Chapman,  upon  whom  the  University  of 
Melbourne  bestowed  this  prize  for  Research  work  in  natural 
fccience  in  1910.  His  prize  thesis  is  included  in  our  last 
volume. 

The  honour  conferred  by  the  Sovereign  upon  Professor 
David  was  cordially  appreciated  by  members  of  the  Society. 
We  are,  moreover,  gratified  to  learn  that  this  popular  Leader 
of  Australian  Science  has  been  further  honoured  by  a  per- 
sonal audience  of  the  King,  and  that  his  University  of  Oxford 
has  lately  conferred  upon  him  the  degree  of  Doctor  of 
Science. 

Our  published  volume  reflects  but  a  part  of  the  energy  of 
our  Society.  It  occurred  to  me  to  review  the  work  that  our 
members  have  performed  elsewhere.  But  I  Find  that  their 
writings  abroad  far  exceed  the  bulk  of  the  official  volume, 
?nd  I  have  not  ventured  to  enumerate  such  papers.  I  can- 
not refrain,  however,  from  noticing  an  admirable  memoir 
from  the  pen  of  one  who  commenced  his  studies  in  our  serial, 
'■The  early  development  of  the  Marsupialia,  with  special 
reference  to  the  Native  Cat  (Dasyurus  viverrinus)"  *  by  Dr. 
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J.  p.  Hill.  The  process  of  cleavage,  the  formation  of  the 
blastocyst,  and  the  differentiation  of  the  embryonal  ectoderm 
are  described  in  detail.  Against  the  attack  of  Prof.  Hubrecht, 
he  defends  the  opinion  that  the  ancestors  of  the  mammals 
jjossessed  large  and  heavily  yoked  eggs. 

The  Council  received  an  invitation  from  the  Australian 
Board  of  Missions  to  co-operate  in  pleading  the  cause  of  the 
aboriginals,  from  a  humanitarian,  from  a  social,  and  from 
a  scientific  standpoint.  Mr.  Garland,  the  Secretary  and  my- 
self were  appointed  to  represent  the  Society.  A  large  depu- 
tation was  sympathetically  received  by  the  Prime  Minister 
on  January  24th,  1911.  He  assiired  us  that  the  Faderal 
Government  realised  its  responsibilities  in  this  direction,  and 
that  the  Blacks  of  the  Northern  Territory,  now  under  the 
control  of  the  Commonwealth,  would  be  protected  by  special 
officex-s  and  reserves  of  land. 

In  Australia,  as  well  as  in  Europe,  attention  continues  to 
be  focussed  on  Antarctic  Exploration.  Results  from  the 
Expedition  of  Sir  Ernest  Shackleton  are  gradually  receiving 
literary  garb.  On  his  way  sovith.  Captain  R.  Scott  and  his 
staff  received  a  cordial  welcome,  and  a  hearty  God-speed  in 
Sydney  last  year. 

The  next  campaign  is  being  planned  by  our  old  comrade 
and  fellow-member,  Dr.  Doiiglas  Mawson,  who  desires  to 
organise  an  Australian  Antarctic  Expedition.  His  field  will 
be  the  exploration  of  the  coast  of  the  Antarctic  Continent 
west  of  Cape  A  dare.  Important  results  for  all  branches  of 
science  are  anticipated  from  his  journey.  We  trust  that  the 
example  of  the  Australasian  Association  for  the  Advancement 
of  Science  in  offering  support  will  be  the  means  of  de.spatch- 
ing  a  well-equipped  party. 

For  the  scientific  part  of  this  Address  I  have    chosen:  — 

A  Study  of  Marginal  Drainage. 
Last  year   I   took  for  the   subject  of   my   address   the   sub- 
marine slope  of   New  South   Wales   and   attempted   to  show 
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that  the  abyss  beyond  the  margin  of  the  continent  is  a  pres- 
sure-trough. 

If  it  be  really  such  and  if  it  can  be  correlated  with  great 
earth-folds  that  swell  in  New  Caledonia  and  New  Zealand, 
then  its  effects  should  be  discernible  in  the  face  of  Australia. 


Fig.  1. — Diagram  showing  relation  of  the  New  Zealand  ridge  to  the 
Ulladulla  trough. 

The  term  "fold"  is  here  employed  in  the  broad  sense  in 
which  it  is  used  by  Professor  C.  Lapworth  in  his  Presidential 
Address  to  the  British  Association.*  From  Hobart  to  Thurs- 
day Island  the  whole  Pacific  coast  is  acknowledged  to  have 
undergone  recent  and  considerable  subsidence.  It  is  l-.ere 
suggested  that  this  subsidence  was  effected  by  compressive 
movement,  and  that  this  is  demonstrable  by  the  inward 
crumpling  of  the  land.  The  argument  that  follows  seeks  to 
show  that  the  abnormal  and  distorted  rivers,  so  peculiar  a 
feature  of  this  coast,   are  a  consequence  of  this  cause. 

The  best  studied  section  of  the  East  Australian  coast,  that 
through  Sydney,  exhibits  a  magnificent  fold  in  which  the 
coal  seams  rise  in  a  wave  curve  in  seventy  miles  from  three 
thousand  feet  below  the  sea  to  three  thousand  feet  above  it.f 
As  the  coal  plants  grew  in  a  great  swamp,  or  series  of 
swamps,  so  the  coal  beds  must  have  extended  horizontally 
during  their  formation.  Being  a  fresh-water  deposit,  it  was 
clearly  above,  though  not  much  above,  the  level  of  th^  sea. 


*  Report  Brit.  Assoc   Edinl)urgh,  1892,  pp. 695-707. 
t  Came,  "Geology  of  Western  Coalfields,"  1908.     Plan  opp.  p.l60. 
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Where  one  part  of  an  original  level  sheet  is  found  bent  up 
above  and  another  part  bent  down  below  the  original  plane  of 
deposition,  it  is  a  sign  of  a  powerful  disturbing  force.  The 
valleys  of  the  Blue  Mountains  and  the  coast  at  Sydney  indi- 
cate the  rise  and  fall  of  the  fold  to  be  so  fresh  as  to  be  pos- 
sibly still  in  progress. 

Granting  that  a  fold  proves  application  of  lateral  pressure 
then  the  question  occurs  from  which  side  of  the  fold  did  the 
pressure  come,  which  was  front,  which  back  ?  Of  a  moving 
wave  the  steeper  side  appears  in  front  and  the  longer  slope 
behind. 

When  a  stone  is  thrown  into  water,  undulations  recede 
from  the  impact,  of  these  the  nearer  are  of  greater  amplitude 
than  the  farther.  Seawards  of  the  Sydney-Blue  Mountain 
fold  lies  the  more  gigantic  flexure  of  the  continental  shelf 
and  the  abyss.  On  the  principle  of  the  wave  of  the  greater 
amplitude  being  nearer  to  the  impulse,  these  earth  folds 
should   be   directed   from  the  ocean   landwards. 

Mr.  A.  R.  Daly*  considers  it  "a  fact  that  tlie  thrust  of 
mountain  building  has  throughout  the  world  been  chiefly 
fi'om  the  ocean  towards  the  land."     And  Mr.   Bailey  Willis 

holds  that,    "There   is  abundant  evidence to   prove 

that  the  tangential  pressures  exerted  upon  the  continents 
proceed  directly  from  the  denser  submarine  masses."! 

As  detailed  contour  surveys  in  Australia  are  not  available 
for  study,  the  river  systems  of  the  East  Coast  ai'e  here  ex- 
amined. Rivers  not  only  display  the  present  levels,  but  also 
to  some  extent  record  past  movements. 

For  the  purpose  of  this  discussion  the  drainage  systems  of 
continents  may  be  contrasted  as  radial  or  marginal.  Usually 
rivers  rise  in  a  central  highland  and  radiate  to  opposite 
coasts:  this  may  be  described  as  "radial"  drainage.  A  rarer 
case  is  where  one  coast  receives  the  water  from  a  narrow 
fringe,  here  called  "marginal  drainage,"  beyond  which  some 

*  Daly.  Amer.Mourn.  Science,  xxii.,  1906,  p. 212. 
t  Willis,  "Research  in  China,"  ii.  1907,  p.117. 
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large  river  conducts  the  rain-fall  to  another  coast.  Europe, 
Asia,  Africa  and  the  larger  islands  all  belong  to  the  first 
class,  while  examples  of  the  second  are  to  be  found  in  the 
Americas  and  Australia. 

Professor  Gregory  writes*:  "The  whole  of  the  noi'thern, 
western  and  southern  coasts  of  the  [Australian]  continent 
are,  to  use  Professor  Suess'  term,  of  the  'Atlantic  type.'  The 
eastern  coast  of  Queensland  and  New  South  Wales  and 
apparently  the  eastern   coast   of   Tasmania,    are   a  variety   of 

the  Pacific  type in  which  the    motmtains    and    the 

trend  of  the  rocks  are  parallel  to  the  shore  ....  The  eastern 
coast  of  Australia  is,  however,  a  less  normal  representative 
of  the  Pacific  type  than  is  the  western  coast  of  America." 

So  that  in  Australia  where  the  Atlantic  type  of  coast 
occurs  there  is  radial  drainage,  biit  where  the  Pacific  type 
prevails  there  is  marginal  drainage.  In  some  districts  the 
drainage  is  more  intensely  marginal  than  in  others.  This 
variation  is  associated  with  variation  in  the  submai'ine  con- 
tour opposite  each.  Where  the  continental  shelf  is  broadest, 
there  the  rivers  reach  the  deepest  into  the  land,  conversely 
the  narrowest  shelf  fronts  the  shallowest  watershed. 

The  greatest  development  of  the  continental  shelf  in 
Eastern  Australia  is  attained  about  the  tropic  of  Capricorn, 
there  it  extends  for  a  breadth  of  eighty  miles.  This  I  regard 
as  a  fragment  left  of  a  wide  shelf  which  formerly  continued 
along  the  whole  coast,  but  which  in  the  south  has  been  de- 
stroyed by  the  Thomson  Deep  and  in  the  north  by  the  Car- 
penter Deep.  Sir  J.  Hector  inferred,  "That  an  extensive 
terrigenous  shelf  must  indicate  a  long  continued  period  of 
stability."!  The  tooth  print  of  destruction  is  plain  on  the 
gnawed  border  of  this  continental  shelf. 

A  great  bight  occurs  between  Eraser's  Island  and  Swain's 
Reef.     A  very  remarkable  instance  of  the  recent  retreat  of 


Gregor}',  "Compendium  of  (Geography,"  Australia  i.,  1907,  p  85. 
t  Hector,  Rep.  Aust.  A.s.soc.  Adv.  8ci.  vii.,  1898,  p.67U. 
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the  continental  shelf  was  here  discuvcred  by  Capt.  T.  W. 
Sharp,  of  ii.M.C.S.  "Iris."  Eraser's  Islanci,  Queens-land, 
terminates  to  the  northward  in  a  prolongation  called  appro- 
priately Break-Sea  Spit.  Nort"li  of  this,  early  navigators, 
among  whom  were  Cook  and  Flinders,  reported  water  of 
moderate  depth.  About  1869  this  area  was  re-surveyed  and 
accurately  charted  by  the  British  Admiralty.  Repairs  re- 
quired by  a  submarine  telegraph  cable  induced  Captain 
Sharp  to  re-examine  this  district  in  1904.  He  found  tliat  from 
five  to  ten  miles  north  of  Break- Sea  Spit  the  conformation 
of  the  sea-floor  had  entirely  altered  during  the  thirty-four 
years  that  had  elapsed  since  the  previous  survey.  Where  his 
predecessors  had  found  from  twenty  to  thirty  fathoms  he 
measured  from  two  to  three  hundred  fathoms.  The  hundred 
fathom  line  had  greatly  changed  both  in  direction  and  posi- 
tion. Captain  Sharp,  who  has  most  kindly  su})plied  me  with 
this  information  and  the  accompanying  map  (Fig.  z!),  does 
not  (as  I  am  inclined  to  do)  ascribe  the  alteration  to  a  move- 
ment of  the  earth's  crust.  He  believes  it  due  to  excavation 
of  the  sea  floor  by  a  powerful  sovitherly-going  current  To 
quote  his  letter  to  me,  6/2/ '11,  "I  consider  the  bottom  in 
this  locality  to  be  liable  to  variation  at  any  time  not  by  sub- 
sidence but  by  currents,  as  it  is  entirely  sand." 

This  change  of  the  sea  floor  extends  over  nmre  than  a 
hundred  square  miles.  Alterations  in  the  neighbouring  coast 
might  have  been  expected  to  have  accompanied  such  great 
changes  under  the  sea.  But  nothing  to  correspond  has  been 
noticed.  Yet  Mr.  A.  Meston  refers  to  an  aboriginal  tradition 
that  a  plateau  on  Fraser's  Island  near  by  siiddenly  sank  into 
a  large  and  deep  lake.*  Mr.  W.  C.  Thomson  states  that 
"larire  masses  of  coral  arc  found  inland  and  near  the  mouth 
of  the  Boyne  River   [Port  Curtis]   overlaid  by  mud."t    The 


*  Meston,  Fiaser'ji  Islaml,  I'iu  liaiiniitar  y    i;(])<)H.s  Qiieeiisland,  ]'M)r<,  p. 2. 
t  Thomson,  (^tieeiislaiul  (ieoi^iHiihical  .lounial,  x.\.,   19n5,  p. 3. 
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Marine  Plains  of  Curtis  Island  are  considered  by  residents  to 
show  a  recent  elevation.* 

Thoiigh  the  Carpenter  Deep  extends  downwards  to  2450 
fathoms,  it  is  shown  by  the  temperature  soundings  of  the 
"Challenger"  to  be  an  enclosed  basin  of  the  Mediterranean 
type  up  to  the  level  of  1300  fathoms.  A  ridge,  yet  unsur- 
veyed,  evidently  runs  eastwards  from  the  Great  Barrier 
Reef,  parting  the  Thomson  from  the  Carpenter  Deep.  It  is 
here  proposed  to  name  this  the  Capricorn  Ridge. 

Eastern  Australia  is  regarded  by  Mr.  E.  C.  Andrews!  as 
a  "geographical  unity''  whose  salient  feature  is  a  simple 
convexly  curved  coast.  From  this  he  deduced  that  move- 
ments would  proceed  from  the  land  seawards.  That  unity 
appears  to  me  to  be  divisible  into  halves,  one  of  which  is 
dominated  by  the  Carpenter ;  the  other  by  the  Thomson 
Deep ;  the  former  being  the  younger  and  more  active  depres- 
sion. So  I  should  interpret  the  convex  curve  of  Andrews  as 
composed  of  two  straight  or  conravr  lines,  according  to  the 
depth  of  the  submarine  contour  level  selected.  One  of  these 
is  inter-tropical,  the  other  extra-tropical  and  each  again  con- 
sists of  series  of  smaller  concavities. 

The  longest  rivers  of  Eastern  Australia,  the  Fitzroy  and 
the  Burdekin,  occur  opposite  the  broadest  expanse  of  the 
shelf.  I  suggest  that  the  bread th  of  the  shelf  has  presierved 
the  Jenffth  of  these  rivers  and  presents  it  as  a  submarine  but- 
tress maintaining  a  buttressed  area.  (Fig.  3.)  Probably 
this  part  of  the  shelf  continues  to  exist  rather  from  the 
avoidance  than  from  the  resistance  of  j^ressure.  Festoons 
of  islands  and  a  dissected  coast  indicate  that  subsidence  has 
occurred.  So  that  the  escape  from  pressure,  even  within  this 
broadest  shelf  has  been  partial,  not  complete.  The  outline  of 
the  shelf  and  the  islands  that  it  carries  shew  that  it  cannot 


*  AiuJrews,  These  Proceedings,  xxvii. ,  1902,  p.  153. 
t  Andrews,  Proc.  Roy.  Soc.  N.  S.  Wales,  xliv.,  1910  (1911),  p. 462. 
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be   an   amalejaniated   delta  and   thus  the   consequence    rather 
than  the  cause  of  the  rivers. 

Protected    by    their   submarine    buttress,    the    Fitzroy   and 


SUBJMARINE 
BUTTRESS 


BUTTRESSED  /  ^ 
AREA 


Fig.  3.— Coast  of  Queensland.  North  of  Wide  Hay,  sliowing  the  relation 
hetween  the  old,  long  riveis  and  liroad  .shelf  in  the  south  ;  and  the  new, 
sliort  livets  and  narrow  shelf  in  the  north. 

the   Burdekin   more   nearly  represent   primitive   radial   drain- 
age   than    any   other     Australian    stream     flowing     into    the 


president's   address.  21 

Pacific.  The  plain  on  which  they  rise  is  here  claimed  to  be 
a  relic  of  the  old  Tertiary  peneplain  of  east  Australia.  As  a 
geological  monument  a  peneplain  might  be  reasonably  ex- 
pected to  outlast  a  mountain  range,  since  it  is  safest  from 
denudation. 

Dr.  R.  L.  Jack  writes:  "The  divide  between  the  waters 
falling  into  the  Gulf  of  Carpentaria  and  others  which  flow  to 
the  south  was  quite  imperceptible."  And  again,  "The  ex- 
treme horizontality  of  the  surface  is  due  to  the  fact  that  tlie 
almost  horizontal  beds  of  the  'desert  sandstone'  formation 
cover  the  district  without  interruption."* 

Mr.  E.  C.  Andrews,  who  has  paid  special  consideration  to 
the  Tertiary  peneplain,  has  kindly  given  me  the  following 
expression  of  his  views: — "A  short  time  ago,  geologically 
speaking,  no  mountains  existed  along  the  whole  eastern  side 
of  Australia.  At  that  time  a  gently  rolling  plain  dotted 
with  moderately  sized  hills  stretched  from  New  Guinea  to 
Tasmania.  Then  enormous  deluges  of  lava  covered  much 
of  this  great  plain  of  Eastern  Australia.  Afterwards  came 
a  revolution  in  the  appearance  of  the  plain.  The  earth  was 
slowly  forced  up  until  it  could  no  longer  bear  the  strain  and 
finally  broke  along  a  hundred  lines  running  in  north  and 
south  directions.  Thus  some  blocks  were  forced  high  up  to 
make  mountain  masses  like  Kosciusko,  while  others  fell  down 
alongside  them  for  thousands  of  feet  in  terrace  form,  such  as 
the  Snowy  Valley  under  Kosciusko  at  Jindabyne.  Never- 
theless, so  slowly  was  this  uplift  carried  out  that  many  rivers 
were  not  even  turned  out  of  their  ways  by  the  formation 
thus  of  the  mountains  against  their  courses,  but  they  actii- 
ally  cut  their  way  down  into  the  mountains  as  fast  as  the 
land  rose  against  them.  The  Lower  Plawkesbury  is  an 
example  of  such  action." 

The  whole  course  of  the  Fitzroy  and  Burdekin  is  excep- 
tional,   showing    the    characters    of    age    in    infancy    and    the 


*  R.  L.  Jack,  Queensland  Parliamentary  Papers,  Report  Transcontinental 
Railway,  188'2,  p.  16  ;  and  Coal  Discoveries  on  the  Flinders,  1888,  pi. 
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features  of  youthfuhiess  iu  middle  age.  The  peueplaiu  on 
which  they  rise  is  old,  the  shelf  on  which  they  discharge  is 
old,  but  the  coastal  ranges  through  which  they  cut  their 
gorges  are  new.  An  exceptional  history  is  required  for  these 
exceptional  features  and  such  I  have  endeavoured  to  supply. 
The  fate  that  apparently  overtook  other  streams,  during  the 
crumpling  of  the  coast,  of  being  broken  in  the  middle  and 
reversed  thi-eatened  them  also.  But  the  partial  protection 
of  the  submarine  buttress  rendered  the  attack  less  severe  than 
it  was  either  north  or  south.  So  these  rivers  survived  as 
radials,  but  not  without  a  hard  struggle.  The  isolated  sheets 
of  alluvial  deposited  by  the  Fitzroy  at  Gogango  and  by  the 
Burdekin  above  Mount  Dalrymple,  show  where  they  stag- 
gered in  their  course.  The  gorges  through  which  they  pass, 
not  at  the  commencement  of  their  career  like  ordinary  rivers, 
but  towards  their  close,  show  where  they  were  almost  over- 
powered. 

It  is  submitted  that  a  perfect  correspondence  is  now  shown 
between  the  age  and  the  length  of  the  rivers  on  the  one  hand 
and  the  opposite  breadth  of  the  shelf  on  the  other.  If  move- 
ments of  the  land  occurred  as  vertical  uplifts  or  downthrows 
or  as  folding  from  the  land  seawards,  such  correspondence 
should  be  mere  chance.  But  on  the  hypothesis  of  lateral 
pressure  folding  from  the  sea  landwards,  this  correspondence 
is  a  natural  consequence.  It  is  therefore  a  strong  argument 
in  support  of  that  explanation. 

In  contrast  to  the  radial  river  running  its  course  behind 
the  shelter  of  a  broad  shelf,  we  will  consider  a  great  marginal 
stream  unprotected  within  its  narrow  shelf.  From  Montagu 
Island  east  to  the  hundred  fathom  line  is  five  miles.  West 
from  Montagu  Island  to  the  main  divide  is  forty-five  miles. 
Here  we  have  the  extreme  of  marginal  drainage  opposib3  the 
narrowest  extreme  of  the  continental  shelf  in  New  South 
Wales.  A  remarkable  section  is  obtained  by  following  the 
thirty-fifth  parallel  across  the  continent.  Starting  from 
Jervis  Bay,  after  an  ascent  of  seventy  miles  the  Pacific  water- 
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shed  is  passed  at  the  hills  above  Lake  George.  Then  descend- 
ing along  the  Murrumbidgee  the  broad  floor  of  the  valley  is 
traversed  on  which  the  Murray  is  twice  crossed.  Not  niilil 
after  six  or  seven  hundred  miles  of  travel  is  the  opposite 
watershed  gained  at  Mt.  Lofty  above  Adelaide. 

Perhaps  the  most  interesting  tale  yet  told  of  the  physio- 
graphy of  New  South  Wales  is  the  vivid  story  by  Dr.  Wool- 
nough  and  Mr.  T.  G.  Taylor*  of  how  the  Upper  Shoalhaven 
River  formerly  flowed  into  the  Wollondilly,  thence  into  the 
Nepean  and  so  into  the  Hawkesbury.  Thus  it  reached  the 
sea  after  following  a  course  of  about  a  hundred  and  sixty 
miles,  roughly  parallel  to  the  coast  and  distant  from  it  about 
forty  miles.  A  crisis  in  its  history  occurred.  Not  only  did  a 
pirate  stream,  the  Lower  Shoalhaven,  behead  the  former 
Wollondilly,  but  a  further  capture  of  Wollondilly  water  is 
imminent  in  the  near  future.  In  the  past  the  Moruya  and 
the  Tuross  Rivers  have  each  taken  a  length  from  the  old 
river.  No  marginal  stream  could  have  the  power  to  excavate 
and  capture  possessed  by  a  radial  hence  the  former  must 
always  fall  a  victim  to  the  latter.  These  threats  and  cap- 
tures are  attempts  and  successes  to  proceed  from  marginal 
to  radial  drainage,  to  progress  from  the  abnormal  to  the 
normal. 

In  the  accompanying  sketch  (Fig.  -t)  the  long  valley  of  the 
Shoalhawke  (to  coin  a  convenient  name  by  connecting  tlif  old 
source  with  the  old  mouth)  is  drawn  as  desci'ibed  in  the 
memoir  cited,  but  extended  southward  as  recently  suggested 
to  me  by  Dr.  Woolnough.  It  is  clear  that  this  river  could 
not  have  pursued  this  eccentric  course  during  the  last  pene- 
plain period.  For  under  peneplain  conditions  gravity  would 
force  a  stream  to  base  level  by  the  shortest  way.  Through 
almost  level  country  a  river  must  take  full  advantage  of 
what  little  slope  it  has  or  it  would  stagnate.  A  river  flowing, 
for  instance,  into  the  Gulf  of  Carpentaria  could  not  sfford 
to  waste  its  fall  by  setting  a  course  parallel  to  the   coast. 

*  These  Proceedings,  xxxi.,  1906,  pp. 546-554. 
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Fig.  4. — Restoralioii  of  ilie  "  Sliualliawke  "  vallev,  bounded  by  the 
littonil  ridge  wliicli  fiiiitrolleil  the  foiiner  drainage  .system.  Young  streams 
cutting  aciDSS  lluit  ridge  are  now  dismembering  the  old  marginal  into  new 
subradial  valleys.  lieyoiid  the  Pacific  watershed,  the  arrow  overlies  an 
area  of  parallel  hills  and  valleys  compressed  from  east  to  west. 
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So  in  the  peneplain  epoch,  marginal  streams  being  impos- 
sible, only  radial  streams  existed.  If  a  simple  vertical  uplift 
of  the  ])eneplain  occurred  tlic  rivers  would  have  deepened 
but  not  deviated  from  their  former  channel.  Therefore,  the 
Shoalhawke  could  not  have  held  its  present  position  in  pene- 
])lain  times,  since  when  the  drainage  of  its  area  must  have 
radically  changed.  The  long  northerly  run  of  that  river  sug- 
gests to  me  that  it  was  banked  off  from  the  ocean  by  the  rise 
i>f  jin  intervening  ridge.  This  view  finds  support  in  the 
record  by  Dr.  H.  I.  Jensen*  of  a  monoclinal  fold  not  older 
than  the  Pliocene  in  the  Sassafras  tableland.  I  suggest  that 
a  fold,  rolling  before  it  the  bed  of  a  former  radial  river, 
commenced  at  the  Kosciusko  upland  and  crept  northward  till 
stayed  by  the  resistance  of  the  buttress  of  the  Hvmter.  Sul)- 
sequent  deiudation  and  deformation  have  altered  this  littoral 
ridge,  bui  the  stream  it  fcu-nied  still  bears  the  imprint  of  its 
guidance. 

At  present  the  old  Shoalhawke  valley  is  fulfilling  its 
natural  destiny  of  being  cut  across  by  subsequent  streams 
into  blocks  of  secondary  radial  drainage.  Since  a  kiUch 
2)ar(ill('l  tf)  ihc  xea  o^>^?o.s"^.>.'  tlic  rffortx  of  tiuttcr  to  cxrape  to 
hiixt  h'vt'l  hji  I  lie  short  e>if  irai/,  it  could  he  hiif  a  fciii  pornri/ 
jjhuAc  ill  yhiixioeira'phii .  Hence  the  old  Shoalhawke  \ alley 
itself  must  be  of  but  slight  geological  antiquity. 

Mr.  E.  C.  Andrews  has  already  pointed  out  that  the  Colo, 
although  the  smaller  stream,  should  be  regarded  as  the  origi- 
nal trunk  of  the  Hawkesbury  complex.  He  considered!  that 
its  subsequent,  a  southern  tributary,  started  on  a  marauding 
expedition  capturing  stream  after  stream  until  it  obtained  the 
Upper  Shoalhaven.  On  the  contrary,  it  is  now  suggested 
that  the  Hawkesbury  did  not  ijrou'  out  of  the  Colo,  but  was 
driven  in  to  it.  If  it  were  so,  then  the  present  course  of  the 
river  would  be  the  ultimate  result  of  abyssal  movements. 

*  Jensen,  Proc.  Roy.  Soc.  N.  S.  Wales,  xliii.,  1908,  p..102. 
t  Andrews,  "  Introduc.  Phys.  (Geography  N.  S.  Wales,"  1909,  p. 40. 
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The  lower  ur  tidal  portion  of  the  Hawkesbury  Kiver  reaches 
the  sea  through  a  magnificent  gorge,  eight  hundred  feet 
deep.  If  this  gorge  were  artificially  filled  up,  the  river  thus 
dammed  back  could  not  overflow  the  obstacle,  because  before 
the  flood  had  risen  to  the  necessary  height  it  would  escape  as 
a  by-wash  into  Port  Jackson  by  the  Parramatta  River.  These 
levels  sviggest  that  the  lower  Hawkesbury  is  older  than  the 
height  of  the  country  traversed  by  it.  The  great  depth,  two 
hundred  feet  below  sea  level,  of  the  drowned  valley  at  the 
Hawkesbury  Railway  Bridge  is  accepted  as  a  proof  of  con- 
siderable recent  subsidence.  But  surely  the  height  of  the 
land  cut  through  by  the  river  is  an  equally  positive  proof  of 
a  penultimate  movement  of  slow  elevation  recognised  by  Mr. 
Andrews*  during  which  the  river  sank  its  channel  through 
the  rising  ground.  On  a  smaller  scale  the  Parramatta  repeats 
the  same  history,  cutting  through  high  ground  as  it  passes 
Sydney. 

An  inner  fold  is  suggested  by  the  Nepean  Gorge  which  "is 
due  to  the  river  gradually  eating  down  its  bed  as  the  Blue 
Mountain  scarp  was  elevated."!  The  gravel  bed  at  Peurith, 
descending  almost  to  sea  level,  might  represent  the  trough 
between  these  two  folds.  If  these  deductions  be  allowed  we 
find  that  ridges  parallel  to  the  coast  have  gradually  risen  and 
after  being  sawn  across  by  the  streams  they  opposed,  the 
outer  one  subsided.  These  movements  agree  with  the  theory 
of  pressure  forcing  landwards  from  the  sea.  The  coastal 
range  along  Illawarra  and  southwards  probably  rose  with  the 
Lower  Hawkesbury  country. 

Inland  from  the  Upper  Shoalhaven  is  a  succession  of 
parallel  rivers  and  ranges  running  in  a  northerly  and  south- 
erly direction.  This  tract  appears  to  have  received  a  push 
from   the  direction   of   the   Ulladulla   trough    (Fig.  4).      The 


*  Andrews,  These  Proceedings  xxviii.,  190.S  (1904),  p.812. 
t  Taylor,  These  Proceedings,  xxxii.,  1907,  p.328. 
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Murrumbidgee  after  receiving  the  drainage  of  this  area  en- 
counters the  Black  Andrew  Range,  through  which  it  has 
carved  a  great  gorge  at  Burrinjuck.*  Following  the  principle 
already  advanced  in  the  case  of  the  Hawkesbury  Gorge  at 
Wiseman's  Ferry,  the  Burrinjuck  may  be  cited  as  evidence 
that  the  hill  gradually  rose  against  the  river.  Troughs  would 
be  produced  by  the  elevation  of  folds  parallel  to  the  Black 
Andrew  Kange.  The  Rev.  W.  B.  Clarkef  insisted  emphati- 
cally on  the  folding  which  has  occurred  in  this  ai'ea.  He 
wrote,  "The  parallelism  of  the  ranges  and  rivers,  including 
the  Shoalhaven,  the  Cjueanbeyan,  the  Murrumbidgee,  the 
Coodradigbee,  and  the  Tumut,  all  of  which  have  a  general 
trend  from  S.  to  N.,  between  the  parallels  of  35  degrees  and 
36  degrees  S.,  is  not  without  a  significant  cause:''  and  again, 
"The  Murrumbidgee  runs  in  the  straight  course  it  pursues 
from  above  Bullanamang  to  below  Michelago  in  a  synclinal 
depression."  Though  at  first  sight  these  streams  might  ap- 
pear to  lie  in  valleys  of  erosion  guided  by  choice  of  softer 
rock,  it  is  suggested  that  original  fold  valleys  were  here 
deepened  by  erosion. 

Apparently  unacquainted  with  the  studies  of  his  prede- 
cessor, Mr.  T.  G.  Taylor,  half  a  century  afterwards,  came  to 
the  same  conclusion.  He  writes,  "Indeed  the  Goodradigbee, 
Tumut  and  Adelong  Rivers,  may  all  have  been  determined 
by  folding  or  faulting  in  accord  with  the  general  north-south 
trend  of  the  rocks  in  this  area.  The  sudden  bend  of  the 
Murrumbidgee  to  the  west,  near  Yass,  probably  indicates 
where  the  river  leaves  the  uneasy  crust  of  the  Monaro  High- 
lands for  the  comparative  solidity  of  the  western  plains.'J 

The  capture  of  the  head  of  the  Snowy  River  by  the  Mur- 
rumbidgee,   described   in    such    admirable    detail    by   Taylor, 


*  Siissmilch,  Joiini.  Roy.  8oc.  N.S.W.,  xliii.,  1909,  PI.  x. 
t  ('laike,  "  Kesearclies  in  the  Soutlieiii  (jloldtieKl.s,  1860,"  pp.  73  and  81. 

+  Taylor,   "  Pliysiugvaphy  of   Federal  Territory."     Bull,  vi.,  Bureau  of 
Meteorology,  1910,  p.  11. 
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appears  to  be  of  a  different  order  of  events  to  the  capture  by 
the  Lower  Shoalhaven  of  the  Upper  Shoalhaven.  In  the 
latter  case  a  high  level  stream  was  tapped  by  a  low  level 
stream  and  then  the  old  river,  as  far  as  its  lower  portion  was 
concerned,  just  bled  to  death.  But  the  Murrumbidgee 
drained  the  old  Snowy  upwards  and  backwards  through  one 
of  its  sources  while  another  source,  though  eventually  inter- 
cepted, still  maintains  the  original  direction.  Undercutting 
at  static  conditions  would  not  effect  this. 

Can  we  interpret  the  Murrumbidgee  capture  as  due  to  the 
development  of  an  earth  fold  that  rocked  the  old  river  back- 
wards for  some  sixty  miles  1  Such  a  movement  would  empty 
of  its  stream  the  large  but  untenanted  valley  south  of  Cooma, 
the  Great  Monaro  Valley  of  Taylor,  to  which  Mr.  Slissmilch 
first  called  attention.  Since  the  Murrumbidgee  above  Cooma 
still  keeps  to  the  bed  by  which  it  used  to  join  the  Snowy  T 
suggest  that  a  movement  which  screwed  up  the  valleys  till  the 
watershed  shifted  sixty  miles  south,  pressed  down  the  old 
eastern  Snowy  source  till  at  Tharwa  it  ran  backwards  to  the 
Murrumbidgee  and  also  pressed  the  old  western  source  near 
Yarrangobilly  up  to  flow  as  a  rejuvenated  river.  It  is  likely 
that  the  two  sources  were  originally  of  about  the  same 
altitude.  Such  a  movement  seems  of  more  recent  date  than 
a  fold  which  guided  the  Shoalhawke  (and  that  in  turn  to  be 
older  than  another  fold  of  which  Jervis  Bay  may  be  a  vestige. 

Mr.  L.  F.  Harper  has  described  the  successive  shifting 
eastwards  and  lowering  of  the  channel  of  the  Upper  Murrum- 
bidgee.* This  account  is  suggestive  of  an  undulatory  move- 
ment of  pliant  folds  rather  than  the  breaking,  faulting  and 
tilting  of  a  series  of  stiff  blocks  figured  by  Taylor.  It  re-calls 
the  classic  instance  of  the  bed  at  Lapstone  Hill,  whose  river 
formerly  drained  the  high  quartz-felsite  range  towards  Wom- 
beyan.  The  bed  of  this  old  stream  shared  in  the  folding  of 
the   Sydney-Blue   Mountain   area  and  has  thus     been    tossed 


•  Harper,  Reo.  Geol.  Survey  N.  S    Wales  ix.,  1909,  p.5 
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from  the  bottom  of  its  valley  high  on  the  shoulder  ul  the 
mountain,  where  it  lies  athwart  and  cleft  by  the  i)reseut 
lines  of  drainage.* 

East  of  the  Murrunibidgee  area  Mr.  T.  G.  Taylor  records 
with  emphasis  "positive  evidence  of  the  Tcrtiarij  fohhinj  into 
which  the  Cullarin  or  Lake  George  Fault  has  passed  at  its 
southern  extremity."!  South  of  Lake  George  the  Molonglo 
River  has  sawn  across  this  elevation  as  it  slowly  rose  against 
it. 

The  littoral  ridge  of  southern  New  South  Wales  fails  on 
approaching  the  Hunter  valley.  In  the  Hawkesbury  Estuary 
the  latest  movement  was  a  subsidence  of  two  hundred  feet 
preceded  by  an  elevation  of  a  thousand  feet.  Further  north 
in  the  more  stable  area,  Prof.  David  thus  records  the  latest 
movements,  "The  apex  of  the  delta  near  West  Maitland  rose 
slowly  to  the  amount  of  about  fifteen  feet,  while  a  downward 
movement  was  still  in  progress  in  the  neighbourhood  of  the 
present  ocean  beach  between  Stockton  and  Port    Stephens. "J 

Opposite  Newcastle  the  continental  shelf  (Fig.  5)  reaches 
its  maximum  breadth  in  this  State  of  thirty-four  miles,  yet 
is  narrow  in  comparison  with  that  of  the  tropics  and  has 
probably  suffered  considerable  curtailment.  Regarding  it  as 
a  submarine  buttress,  its  shelter  affords  a  radial  valley  reach- 
ing further  back  from  the  sea,  namely  a  hundred  and  thirty 
miles,  than  any  other  coastal  river  in  New  South  Wales. 
Following  the  argviment  advanced  for  the  Burdekin  and  the 
Fitzroy,  it  is  now  suggested  that  the  Hunter  represents  an 
original  radial  stream,  a  survivor  of  the  peneplain  epoch. 
That  it  has  been  but  partially  protected  by  a  lesser  buttress, 
and  its  head  has  been  withdrawn  from  the  western  peneplain 
in  which  a  larger  buttress  would  have  allowed  it  to  rest.  Yet 
it   now   rises   at   an  elevation   lower  than   the   source   of    any 

*  Came,  "  Geology  of  Western  Coalfield,"  1908,  p.  18. 

t  Taylor,  These  Proceedings,  xxxii.,  1907,  p. 329. 

X  David,  "  Geology  of  Hunter  River  Coal  Measures,"  1907,  p.310. 
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other  river  of  the  State.      This  interesting  feature  has  been 
described  by  Mr.  T.  G.  Taylor  as  the  "Cassilis  Geocol."*  He 


SUBMARINE 
BUTTRESS 


Fig.  5.— Coast  of  New  South  Wales  between  Jervis  Bay  and  Port 
Macquai'ie,  showing  the  correapondenc-e  between  the  old,  long  river  and 
the  broader  shelf,  and  the  young,  short  liver  and  narrower  shelf. 

however    regarded    it   as    a  shifting    westwards    of   the    Main 
Divide.     On  the  hypothesis  now  put  forward  it  would  be  con- 


Taylor,  These  Proceedings,  xxxi.,  1906,  p.518. 
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sidered  that  a  general  eastward  shifting  of  the  Divide  here 
lagged  behind.  In  other  words,  it  is  nearer  to  the  condition 
prevailing  at  the  close  of  the  last  geological  cycle  than  any 
other  coastal  river  of  New  South  Wales. 

Professor  David  has  shown*  that  prior  to  the  outpourings 
of  basalt,  a  former  river  had  a  gentler  gradient  than  its  pre- 
sent representative  a  tributary  of  the  Dumaresq  River.  The 
fact  would  be  in  agreement  with  the  supposition  that  at  the 
date  of  the  basalt  extrusion  the  New  England  Plateau  had 
not  attained  its  present  altitude. 

Dr.  W.  G.  Woolnough  has  generously  given  me  the  follow- 
ing unpublished  observations  on  the  relics  he  has  detected 
of  another  great  marginal  valley.  "The  Lower  Macleay  is 
very  nearly  north  and  south  and  lies  hclilnd  the  high  rock 
mass  of  Trial  Bay  and  Smoky  Cape.  Thence  southwards  the 
broad  valley-like  structure  is  breached  on  the  eastern  side  and 
remnants  only  of  the  eastern  lip  remain  in  the  form  of  head- 
lands like  Point  Plomer  and  Crescent  Head,  and  the  high 
lands  behind  the  latter.  The  dead  water  of  the  Belmore  is 
continuous  with  that  of  Maria  River  and  boats  have  been 
taken  by  this  route  from  the  Macleay  watershed  to  that  of 
the  Hastings.  The  southward  trend  of  the  valley  ( ?)  is  con- 
tinued throiigh  Lake  Innes,  again  cut  off  by  high  rock 
masses  from  the  sea.  Though  Lake  Innes  is  not  continuous 
with  Queen's  Lake,  there  is  only  a  low  divide  between 
them,  probably  formed  of  recent  sediments  (information  re- 
ceived). Thus  we  come  to  the  chain  of  lakes  and  creeks 
forming  the  Camden  Haven  system.  There  is  a  marshy  belt 
joining  the  southern  end  of  Watson  Taylor  Lake  waters  with 
Cattai  Creek,  a  branch  of  the  Manning.  Hence  the  trend  of 
the  valley  is  behind  the  rocky  masses  of  Mitchell  and  Oxley 
Islands  and  through  the  marshes  to  Wallis  Lake.  The 
divide  between  this  and  Smith's  Lake  is  low  and  narrow, 
and   thus   we  enter   the    Smith's   Lake-Myall-Port    Stephens 

*  David,  "  Geology  of  Vegetable  Creek,"  1887,  p.60. 
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system  which  brings  us  down  mostly  behind  rochy  hiyhlands 
to  Stockton  Beach.  A  glance  at  a  map  of  the  coast  shows 
that  this  particular  section  of  it  protrudes  as  a  bulge  beyond 
the  general  line  of  the  shore  to  the  north  and  south,  and  it 
is  in  this  section  only  that  I  recognize  at  all  clearly  the 
features  of  valley  formation  described  above.  Certain  gravel 
deposits,  ('.<!■,  on  the  Lower  Manning  require  careful  investi- 
gation. At  the  present  stage  all  I  do  is  to  throw  out  the 
suggestion  of  a  very  ancient  and  highly  mature  coastal  valley 
parallel  to  our  coast  line,  of  which  the  feature  I  have 
sketched  above  is  the  imperfect  fragment. ' ' 

The  projection  from  the  main  coast  line  which  Dr.  Wool- 
nougli  describes  above  is  repeated  on  a  small  scale  by  the 
headlands  of  Jervis  Bay.  In  this  connection  it  is  interesting 
to  note  that  Mr.  Taylor  drew  attention  to  the  low  land  within 
and  the  possibility  of  that  area  being  a  segment  of  a  former 
valley*  Perhaps  the  last  stage  in  dissolution  of  a  marginal 
valley  is  represented  by  Jervis  Bay. 

The  process  lately  commenced  in  the  case  of  the  Shoal- 
hawke  of  being  broken  into  lengths  by  cross  streams,  the  in- 
evitable doom  of  the  marginal,  has  advanced  in  the  Macleay- 
Port  Stephens  Valley  so  far  as  to  almost  obliterate  its 
course.  The  longer  time  required  for  its  greater  denudation 
indicates  the  antiquity  of  the  Northern  valley.  We  have 
here  also  a  suggestion  of  the  existence  of  considerable  land 
to  seaward  which  has  since  disappeared. 


Fig.  6.  —  Profile  from  Mount  Warning  on  the  left,  by  way  of  Southporb, 
to  a  point  28°  16'  >S.  lat.,  155°  36'  K.  long.,  and  thence  to  28°  52'.  8.  lat., 
156°  11'  E.  long.,  showing  the  Britannia  Ridge  rising  to  220  fathoms, 
from  a  depth,  on  the  west  of  2,650  fathoms,  and,  on  the  east,' of  2,832 
fathoms. 

*  Taylor,  "  Physiography  of  Federal  Territory,"  1910,  p.ll. 
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About  a  hundred  and  twenty  miles  east  of  Cape  Byron  lies 
a  meridional  ridge  nearly  fifty  miles  long,  which  if  it  has  not 
yet  received  a  name,  might  be  called  the  "Britannia  Ridge." 
It  was  discovered  by  Mr.  Peake  when  the  "Britannia"  was 
surveying  a  track  for  the  Pacific  telegraph  cable  in  May, 
1901.*  Out  of  a  depth  of  2500  fathoms  it  suddenly  rises  to 
within  250  fathoms  of  the  surface.  In  other  words  it  towers 
up  some  fourteen  thousand  feet  from  the  abyss  (Fig.  6). 
Possibly  it  represents  a  fold  emerging  and  advancing  upon 
the  continent,  an  ultimate  consequence  of  which  might  be 
the  formation  of  a  river  of  the  Shoalhaven  type.t 

Of  South  Queensland  Dr.  11.  I.  Jensen |  writes,  "A  some- 
what recent  elevatory  movement  in  part  of  this  area  has 
effected  certain  changes  in  the  drainage  ....  It  is  evident 
that  the  Brisbane  River  is  a  fairly  young  stream  as  regards 
its  lower  courses.  .  .  .  The  Teviot  Valley  is  mature  except  for 
a  small  part  ....  where  it  flows  through  hilly  country,  and 
I  consider  this  region  to  have  been  slowly  and  recently  ele- 
vated, river-erosion  having  kept  pace  with  elevation." 

Dr.  R.  L.  Jack  considered ><  that  the  Brisbane  River  first 
poured  its  waters  to  the  west  and  "took  the  course  now  fol- 
lowed by  Gowrie  Creek  and  the  heads  of  the  Condaniine." 
Subsequent  elevation  of  the  Toowoomba  Range  tiirned  the 
river  into  the  Pacific ;  it  probably  flowed  between  Mount 
Gravatt  and  Mount  Cotton  south  of  its  present  bed.  Finally 
in  late  Tertiary  times  other  movements  compelled  its  removal 
to  the  present  situation. 

An  area  of  intensel3'  marginal  drainage  occurs  in  North 
Queensland.  From  Townsville  to  Cooktown  new  short  rivers 
pour  into  the  ocean  from  a  lofty  coastal  range.     Immediately 


*  List  of  Ocean  Depths,  Hydrographic  Dept.,  No.  183,  1902,.pp.26-28. 

t  This   ridge   is   sliown    in  Prof.   Marshall's   map    Aust.    Assoc.    Adv. 
Sci.    xii.,    1910,  opp.  p.  450. 

t  Jensen,  These  Proceeding.s,  xxxiv.,  1909,  p. 75. 

§  Jack,  Lecture  reported  in  the  "  Brisbane  Telegraph,"  22/5/94. 
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south  of  Cooktown  the  western  waters  approach  to  within  a 
few  miles  of  the  Pacific,  while  the  eastern  streams  are  a  series 
of  cataracts,  whose  falls-line  almost  touches  salt  water.  The 
youthfulness  of  these  streams  implies  a  corresponding  youth- 
fulness  for  the  range  which  bears  them.  A  recent  capture 
of  the  Mitchell  by  the  Barron  was  suggested  by  Mr  T.  G. 
Taylor  and  myself.*  Details  of  this  capture  have  since  been 
published  by  Mr.  W.  Poole  and  are  significant  of  recent 
movement,  f 

The  Great  Barrier  Reef,  whose  features  show  vast  and 
recent  subsidence,  here  faces  a  range  apparently  of  consider- 
able and  recent  elevation.  The  combination  suggests  power- 
ful folding,  recent  or  still  in  progress,  carrying  the  reef 
down  in  the  trough  and  the  range  up  on  the  crest. 


Fig.  7. —  Diagram  of   a  progressive  fold. 

The  abrupt  truncation  of  the  meridional  coast  line  at  Cape 
Melville  seems  as  if  a  whole  coast  range  thence  to  Cape  York 
might  have  broken  away  and  slipped  into  the  abyss.  In  this 
connection  it  may  be  recalled  that  Dr.  Jack  has  described! 
and  illustrated  a  great  precretaceous  dislocation  on  the  head 
waters  of  the  Kennedy  River  running  north  towards  Prin- 
cess Charlotte  Bay. 

In  conclusion,  it  is  suggested  that  the  last  geological  cycle 
culminated  at  some  post-miocene  date  with  the  reduction  to 


*  H.  and  T.,  Rept.  xii.,  Aust.  Assoc.  Adv.  Sci.,  1908,  p.411. 

t  Poole,  Rept.  xiii.,  Aust.  Assoc.    Adv.  Sci.,  1910,  p. 316. 

J  Jack,  Queensland    Parliamentary   Papers,  Report  on   the  Little  River 
Coalfield,  1882. 
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a  peneplain  of  most  of  Eastern  Australia.  Since  a  marginal 
river  would  lack  the  requisite  sloj)e  to  flow  'or  carve  on  a 
peneplain,  those  were  the  days  of  radial  drainage ,  when 
such  a  river  as  the  Hunter  might  perhaps  have  risen  at 
Cobar,  and  a  river  in  the  place  of  the  Shoalhaven  mighl  pos- 
sibly have  run  from  Forbes.  The  coast  would  have  extended 
then  for  some  distance  seawards  of  the  present  position.  The 
Thomson  and  the  Carpenter  Deeps,  though  already  in  exis- 
tence, had  not  attained  their  present  depth  or  breadth  and 
had  lapsed  into  a  state  of  inactivity. 

A  new  cycle,  the  present,  was  inaugurated  by  the  de- 
velopment of  energy  in  the  Thomson  and  Carpenter  Deeps. 
"The  master  movements  are,"  say  Chamberlin  and  Salis- 
bury, 'the  sinking  of  the  ocean-basins."*  A  strip  of  un- 
sunken  shelf  off  Cape  Capricorn  now  lies  wedged  between  the 
peripheries  of  the  two  ocean  basins.  Only  at  this  corner  has 
radial  drainage  survived.  Within  its  range  of  action  each 
deep    has    replaced    radial    by    marginal    rivers.     Undulations 


Fig.  8.  —  Diagram  of  transition  from  radial  to  marginal  drainage.  In 
the  back  ground  llie  former  peneplain  is  represented  as  extending  further 
seaward  tlian  the  present  land  and  as  continuing  in  a  broad  continental 
shelf.  Recent  folding  is  shown  as  having  crumpled  and  sunk  the  former 
shelf  and  shore,  and  as  having  intercepted  former  streams  by  a  littoral 
ridge.  Former  rivers  now  reversed  are  supposed  to  be  eroding  the  inner 
portion  of  the  peneplain. 

(Fig  8)  pulsating  from  these  abysses  are  considered  to  have 
broken  back  the  coast  line  and  ridged  up  ranges  in  the 
coastal  districts  of  New  South  Wales  and  Queensland  respec- 
tively. The  drainage  systems  of  the  preceding  peneplains 
were  thereby  broken,  their  upper  waters  being  reversed  and 
directed  to  another  coast  and  their  lower  portions  being  re- 


Chamberlin  and  Salisbury  :  (ieology  i.,   1904,  p.  520. 
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formed  to  constitute  the  existing  coastal  rivers.  Perhaps  some 
large  estuaries  of  small  streams  relate  to  the  reception  of 
greater  radial  rivers  cut  off  recently.  By  rapid  elevation  of 
intervening  ridges,  some  streams  were  trapped  and  forced 
into  lengthy  and  roundabout  covirses.  These  are  now  gradu- 
ally escaping  from  their  bondage,  and  cutting  more  direct 
channels  to  the  sea. 

If  in  the  future  there  should  be  a  long  period  without 
earth  movements,  it  seems  reasonable  to  expect  that  the 
cycle  will  run  its  course,  that  the  crooked  rivers  will  gain  a 
straighter  way  to  the  sea,  and  that  their  head  waters  will 
reach  further  back  into  the  interior.  But  the  excavation  now 
being  performed  by  the  western  rivers  would  prevent  the 
coastal  streams  from  extending  as  far  back  as  I  assume  that 
they  did  at  the  conclusion  of  the  jDrevious  cycle. 

The  ultimate  cause  of  these  earth-movements  is  beyond 
the  limits  of  this  address.  Contraction  of  the  outer  crust  by 
secular  cooling  has  been  generally  accepted  as  an  explana- 
tion. Lately  Professor  Chamberlin  has  suggestei  that 
periodic  compressive  movements  might  be  due  to  a  shrink- 
age of  the  centrosphere  and  not  the  lithosphere.  Still  more 
recently  Dr.  Bailey  Willis  has  advanced  the  hypothesis  that 
such  movements  had  their  origin  in  the  tendency  of  the 
heavier  sub-oceanic  segments  of  the  earth  to  spread  and 
underthrust  the  margins  of  the  continents. 

Summary. 

Last  year's  consideration  of  the  deep  abyss,  described  as 
bordering  this  part  of  the  continent,  concluded  witli  the  hypo- 
thesis that  it  i-epresented  a  pressure-trough.  Tn  support,  it  was 
arcued  that  its  confio-m-ation,  and  certain  features  of  New 
Zealand  and  New  Caledonia,  whence  the  pressure  was  supposed 
to  have  come,  were  in  conformit}-. 

Such  conditions  should  leave  signs  not  only  in  the  dii-ection 
whence  pressure  came,  but  also  in  the  direction  upon  which 
pressure  leaned,  namely,  tlie  East  Coast  of  Australia  Tt  is  now 
advanced  that  the  crooked  and  abnormal  rivers,  so  peculiar  a 
feature  of  this  coast,  are  a  consequence  of  that  cause. 
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Previous  to  the  present  cycle,  that  of  IVIt.  Kosciusko,  it  is 
beUeved  by  geologists  that  a  great  peneplain  extended  from  New 
Guinea,  in  the  north,  to  Tasmania,  in  the  south.  Probably  this 
peneplain  extended  eastwards  beyond  the  limit  of  the  present 
coast,  and  was  continued  seawards  by  a  broad  continental  shelf. 
Pi-obablv  also  the  ocean  eastwards  was  then  shallower  and 
narrower  than  to-da3^ 

The  theory  is  now  advanced  that  the  present  cycle  commenced 
by  the  sinking  of  the  ocean-floor,  and  by  pressure  upon  the 
border  of  the  continent.  In  the  zone  of  compression,  folding  on 
a  large  scale  ensued,  by  which  the  continental  shelf  was  de- 
pressed, and  the  coastal  range  elevattid,  simultaneously. 

In  support,  it  is  demonstrated  that  harmony  exisi  s  between  the 
margin  of  the  continental  shelf  on  the  one  side,  and  the  line  of 
the  Pacific  watershed  on  the  other.  Where  the  margin  of  the 
shelf  approaches  the  coast,  so  does  the  divide  AVhere  the  divide 
retreats  from  the  shoreline,  so  does  the  margin  of  the  shelf. 
Fi-om  this  it  is  inferred  that  a  broad  shelf  serves  as  a  buttress  to 
that  portion  of  the  continent  that  lies  behind  it.  Sheltered  by 
this  buttress,  radial  rivers  persist  as  relics  from  the  peneplain- 
epoch.  As  an  example,  attention  is  directed  to  the  Burdekin 
and  Fitzi-oy  Rivers,  the  longest  rivers  of  Eastern  Australia, 
which  discharge  upon  the  broadest  shelf.  In  New  .South  Wales 
even  the  broadest  shelf  is  narrow,  namely,  that  off  Newcastle. 
But  here  our  rule  holds  good,  for  nari'ow  though  it  be,  that 
shelf  25i"otects  the  longest  river,  the  best  example  (»f  a  radial 
river,  in  the  State.  The  Hunter  is  claimed  accordingly  as 
a  survivor  of  the  radial  rivers  that  nuist  have  prevailed  in 
peneplain-times. 

To  show  that  the  continental  shelf  is  still  being  diminished,  a 
remarkable  in.stance  is  furnished  by  Captain  Sharp,  of  how  the 
shelf  has  retreated  from  5-10  miles  within  forty  years,  near 
lireak  Sea  Spit.  The  coastal  ranges  and  the  streams  they  hear, 
both  in  Queensland  and  in  New  South  Wales,  are  regarded  as 
very  new  geologically. 

A  peculiar  featui'e  of  many  rivers  of  our  Pacific  slope  is  that, 
for  part  of  their  course,  they  run  in  \  alleys  parallel  to  the  shore. 
Then  they  are  apt  to  break  away  and  run  direct  to  the  sea. 
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Of  wliei'e  and  what  were  the  rivers  of  the  preceding  cycle,  the 
peneplain-times,  we  have  no  record.  But  it  is  obvious  tliat  no 
peneplain  could  have  carried  such  crooked  rivers  as  the  Clarence 
or  tlie  Shoalhaven  run  to-day.  Of  neces.sity  the  peneplain-rivers 
were  longer,  slower,  and  straighter  than  these.  They  had  no  fall 
to  waste  in  that  long  journey  to  the  sea.  On  a  peneplain,  cir- 
cuitous cour-ses  would  mean  final  stagnation. 

The  problem  is  :  how  were  those  peneplain-rivers  succeeded  by 
an  entirely  diverse  scheme  of  drainage.  The  explanation  now 
offered  is  that  these  crooked  rivers  lie  in  a  z<jne  of  compression. 
That  movements  from  the  pressure-trough  threw  the  coastal  area 
into  irregular  folds.  That  these  broke  and  caught  the  radial 
rivers,  which,  turning  aside,  flowed  along  their  furrows.  Then 
at  once  denudation  played  on  elevation.  Rain  and  river 
attacked  the  higher  land  and  broke  it  down.  At  every  oppor- 
tunity the  river  burst  through  the  obstacle  which  held  it  back 
frf)m  the  shortest  way  to  the  sea.  As  denudation  progres.sed, 
the  river  broke  through  again  antl  again,  until  I'achal  drainage 
was  restored.  Finally  the  old  chamiel,  chopped  in  lengths  by 
cross-streams,  appears  as  an  empty  river-bed.  Every  stage  in 
this  performance  is  illustrated  by  the  rivers  of  New  South  Wales. 
There  is  the  Upper  Murrumbidgee,  newly  tilted  by  earth-move- 
ments from  tlie  tSnow\-  River.  Then  there  is  the  Shoalhaven 
River,  both  as  it  was  when  it  ran  from  the  present  source  of  the 
Tuross  to  J>roken  Bay,  and  as  we  find  it  now.  There  is  the  old 
valley,  discovered  by  Dr.  Woohiough,  running  from  >Smoky  Cape 
to  Port  Stephens;  and,  lastly,  the  fragment  represented  by 
Jervis  Bay. 

It  is  clear  that  as  these  great  meridional  \alleys,  marginal  to 
the  coast,  are  n(jw  undergoing  rapid  disintegration  by  the 
ordinary  agents  of  denudation,  that  thev  cannot  have  endured 
such  attack  for  long.  Consequently  these  valleys  themselves  are 
oeoloyicallv  recent.  The  same  conclusion  is  thus  reached  as  that 
arrived  at  through  considering;-  that  these  rivers  could  not  have 
existed  under  peneplain-conditions,  and  are,  consequently,  far 
younger  than  the  peneplain-period. 
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In  my  last  words  from  this  Cliuir,  let  mc  hope  that  energy 
and  enthusiasm  may  never  fail  you,  but  may  lead  you  to 
new  knowledge  by  paths  yet  unseen,  untrod,  so — 

Floueat  Societas  Linneana 

EXPLANATION  OF  PLATE. 
Plate  i. 
'I'raiisfonnalion  of  drainage  from  radial  to  marginal.  Above,  a  scheme 
of  peneplain-rivers,  slow  in  cnrrent,  direct  in  course,  reaching  the  sea 
S(iuare  to  the  coast.  Below,  a  scheme  of  marginal  drainage,  such  as  is 
developed  on  the  East  Australian  coast.  Here  folds,  newly  arisen,  have 
interrupted  the  radials  of  the  previous  cycle,  aiid  forced  them  to  flow  along 
the  hollow  s.  In  course  of  time,  the^e  folds  are  destined  to  be  breached  by 
subsequent  streams,  thus  restoring  a  radial  system,  though  one  less  perfect 
than  that  of  the  previous  cycle. 


Mr  J.  H.  Campbell,  Hon.  Treasurer,  presented  the  balance 
sheet  for  the  year  1910,  duly  signed  by  the  Auditor,  Mr.  F.  H. 
Rayment,  F.C.P.A.,  Incorporated  Accountant;  and  he  moved 
that  it  be  received  and  adopted,  which  was  carried  unanimously. 
The  Society's  income  for  the  year  ended  December  31st,  1910, 
Avas  £1,039  Os  7d.;  the  expenditure  £1,019  10s.  6d.;  with  a 
debit  balance  of  £35  13s.  4d.  from  the  previous  year,  leaving  a 
credit  balance  of  £16  3s.  3d.  The  income  of  the  Bacteriological 
Department  was  £544  16s.  Sd.;  and  the  expenditure  £477  13s.  3d  ; 
with  a  credit  balance  of  £522  Os.  5d.  (less  £500  since  invested) 
from  the  previous  year,  leaving  a  credit  balance  of  £89  3s.  lOd. 
Macleay  Fellowships'  Account:  income  £1,504  5s.  5d.  ;  ex- 
penditure, £1,101  15s.;  leaving  a  credit  balance  of  £569  3s.  9d. 
to  be  carried  to  Capital  Account. 

No  nomination  of  other  Candidates  having  been  received,  the 
President  declared  the  following  elections  for  the  current  Session 
to  have  been  duly  made  :  — 

Pkesioent  :  W.  W.  Froggatt,  F.L  8. 

Members  of  Council  (to  fill  six  vacancies)  :  Prof.  T.  W.  E. 
David,  B.A.,  F.R.S.,  CMC,  Heiuy  Deane,  M.A.,  F.L.8.,  ^kc, 
W.  S.  Dun,  James  11.  Garland,  M.A.,  Prof.  W.  A.  Haswell,  D.Sc, 
F.R.S.,  J.  H.  .Maiden,  F.L.S.,  etc. 

Auditor:  F   H.  Rayment,  F.C  P.A. 

On  the  motion  of  Mr.  Andrews,  seconded  by  Mr.  Siissmilch 
a  very  cordial  vote  of  thanks  was  accorded  to  the  retiring 
President,  by  acclamation. 
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ORDINARY    MONTHLY   MEETING. 
March  29th,   1911. 

Mr.  W.  W.  Froggatt,  F.L.8.,  President,  in  the  Chair. 

The  Donations  and  Exchanges  received  since  the  previous 
Monthly  Meeting  (30th  November,  1910),  amounting  to  31  Vols., 
265  Parts  or  Nos.,  56  Bulletins,  12  Reports,  and  67  Pamphlets, 
received  from  109  Societies,  kc ,  and  2  Individuals,  were  laid 
upon  the  table. 


NOTES    AND    EXHIBITS. 

Mr.  D.  G.  Stead  chronicled  as  an  addition  to  the  fish-fauna  of 
New  South  Wales,  the  Sail-Fish,  IstiojyhoruH  gladius,  a  specimen 
of  which,  7  feet  6  inches  in  length,  had  been  captured  at  Port 
Stephens  during  the  month.  A  photograph  of  the  specimen  was 
shown,  together  with  one  (jf  a  much  larger  specimen  recently- 
caught  at  Fiji.  He  also  exhibited  a  living  innnature  example 
of  the  beautiful  Butter-Fish,    Ephippus  nml/ijdsciiUufi. 

Mr.  North  exhibited  an  adult  male  and  female  Stone  Runner, 
Ashhyia  lov.i  (Ashby),  being  the  types  of  a  recently  described 
genus  and  species,  from  Leigh's  Creek,  South  Australia.  Mr. 
J.  R.  B.  Love,  its  discoverer,  remarks  in  writing  to  Mr.  Ashby, 
"  This  bird  inhabits  the  bare  plains  covered  with  small  stones  so 
characteristic  of  this  country.  I  have  not  seen  it  on  earthy 
salt-bush  plains." 
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A  NEW  8MUT  TN  A  NEW  GENUS  OF  GRASS. 
h\  D.  McAlpink,  Corresponding  Member. 

(Plate  i.). 

A  grass  was  sent  to  me,  in  November,  by  Professor  Ewart, 
wliifh  lie  determined  to  be  a  new  genus,  Saryn;  and  the  ovaries 
were  black  and  swollen,  evidently  owing  to  a  smut.  They  con- 
tained a  black  powdery  mass  wjiich  stained  the  fingers,  but 
without  smell;  and,  on  examination,  this  powder  was  found  to  be 
the  spores  of  a  smut.  The  specimen  was  from  North- West  Aus- 
tralia; and,  in  a  recently  published  work  on  'The  Smuts  of 
Australia,'  it  is  remarked  "  In  West  Australia  only  tliose  species 
are  known,  which  attack  cultivated  crop.s,  and  tliose  occurring 
on  the  native  flora  have  3'et  to  be  discovered."  There  is  no 
doubt  but  a  rich  harvest  awaits  the  smut-collector  in  West 
Australia,  and  the  present  new  species  is  the  first  of  its  kind. 

USTILAGO    EWAHTI    McAlp. 

Sori  in  spikelets,  forming  a  black  ccwnpact  mass,  mu(;h  swollen, 
at  first  enveloped  by  the  firm  wall  of  the  ovary,  ultimately  burst- 
ing and  allowing  the  l)lack  powdery  spores  to  escape.  Spores 
black  in  the  mass,  dark  brown  individually,  globose,  averaging 
10-13  /x  diam.,  occasionally  ellipsoid  (13  x  11  /*),  densely  covered 
with  pointed  spikes 

Germination  as  in  Ustilayo. 

Hah.  North- West  Australia  :  Napier,  Broome  Bay;  May, 
1910  (Ewart). 

On  the  one-flowered,  hermaphrodite  spikelets  of  ISarya  stipoidea 
Ewart  and  White. 

The  basal  portion  of  the  long  and  twisted,  persistent  awn 
remains  attached  for  some  time  to  the  smutted  ovary. 

If  a  transverse  section  of  a  smutted  grain  is  made,  the  interior 
is  seen  to  be  filled  with  spores  at  difterent  stages  of  maturity, 
intermixed   with  slender  colourless  fungus-filaments  rounding  off 
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into  spores  at  intervals  or  close  together.  The  spores  are  at  first 
small,  ellipsoid  becoming  round,  colourless,  smooth  and  thick- 
walled  Then  of  an  olivaceous  tint,  passing  into  a  golden-hrown, 
with  ecliinulate  wall,  and  finally  of  a  deep  rich  brown,  with  wall 
densely  spiked. 

Germination.  This  took  place  in  a  hanging  drop  of  tap-water, 
where  a  large  proportion  of  the  spores  germinated,  and  the 
photographs  were  taken  after  five  days.  The  germinal  tube  or 
proniycelium  varies  considerably  in  length,  and  is  divided  into 
numerous  segments,  which  are  sometimes  constricted  at  the  septa, 
and  at  first  densely  vacuolated. 

Numerous  fusiform,  colourless  conidia  are  given  off  laterally 
and  terminally,  in  chains  of  three  or  more,  and  each  conidium  is 
3-6  /x  long. 

The  new  genus  of  grass  belongs  to  the  group  Ayrohtv/ece,  and 
there  is  a  smut  on  Amphipoynn,  from  South  Australia,  named  U. 
tepperi  Ludw.,  which  somewhat  approaches  this  one,  but  the 
aculeate  spores  are  larger,  and  the  sori  are  in  the  stems,  as  well 
as  in  the  flowers  Altogether  it  is  a  distinct  species,  from  the 
mode  of  germination,  the  relative  size  of  the  spore,  and  its  dense 
echinulation. 

It  is  named  in  honour  of  the  Professor  of  Botany,  at  Melbourne 
University,  and  Government  Botanist  for  Victoria;  and  this  is 
peculiarly  appropriate,  since  it  is  the  fir.st  smut  recorded  on  a 
native  grass  belonging  to  NVest  Australia,  and  which  has  been 
determined  by  Professor  Ewart  as  a  new  genus. 


EXPLANATION  OF  PLATE. 

Plate  i. 

Ustilago  ewarti  McAlp. 

Fig.  L —Smutted     panicles   of    Sarga    fitipoidea     Ewart    ami    Wliite,    with 

liealthy  ^raiii  at  side;  (nat.  .size). 

Fig. 2. — Spores  densely  covered  with  spikes;  (  x  500). 

Figs. 3-4. —'^poi'es  germinating,  and  producing  more  or  less  slender  septate 
prom^'celia,  with  lateral  and  terminal  conidia  in  chains;  {  x  500). 
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THE     ENTOZOA    OF    MONOTREMATA     AND 
AUSTRALIAN  MARSUPIALIA.     No.  ii.* 

By  T.  Harvey  Johnston,  M.A.,  D.Sc. 

(fro/It    t/ic  Bureau  of  M irrohioloyy,  St/dncy.) 
(Plate  iii.) 

A  number  of  additional  records  have  been  made  since  the 
publication  of  No.  i.  of  this  series  (Johnston,  1909,  a,  pp. 
514-523)  ;  and  these,  together  with  a  few  which  had  been 
omitted  from  that  paper,  are  now  collected,  the  parasites 
being  listed  under  their  respective  hosts. 

1.   Macropus  giganteus  Zimm. 

1.  Fihirid  sp.,  Bennett  (1834,  p.  293)  refers  to  his  finding 
long,  thin,  white  filariae  encysted  in  the  knee-joint  of  the 
kangaroo,  J/,  major.  There  is  little  doubt  but  that  the 
parasite  is  Filaria  irebsteri  Cobbold. 

2.  Cocculium  {Eimeria)  sp.,  Johnston,  1910,  a,  p. 804.  This 
sporozoon  was  found  in  abundance  in  the  intestinal  epithe- 
lium of  a  specimen  belonging  to  the  above-named  species, 
received  by  Mr.  A.  S.  Le  Souef,  Director  of  the  Sydney 
Zoological  Gardens,  from  the  Coonamble  district,  N.S.W. 
Coccidia,  apparently  all  belonging  to  the  same  species,  have 
now  been  found  in  several  wallabies  (Infra). 

2.  Macropus  robustus  Gould. 
EchiiincnroiR  f/raiiuJoxus  Gmel.,  more  commonly  known  as 
E.  polj/niorphus  Dies.,  or  PJ .  veferinoruin  Riid.  I  recorded 
(1909,  h,  p.  79:  1910,  a,  p.  523)  my  finding  the  hydatid  in 
3  wallaroo,  caught  in  the  western  district  of  New  South 
Wales.     This  larval  parasite  is  now  known  to  infest  at  least 

*  Continued  from  tliese  I'toeeedings,  1909,  xx.xiv.,  p.52;i. 
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five  species  of  Macropus,  viz.,  M.  yiganteus,  M.  robust  us,  M. 
thetidis,  M.  dorsalis  and  M.  ualahafus. 

3.  Macropus  parryi  Bennett. 
Corcidium.  (Eimeria)  sp.,  was  found  (Johnston,  1910,  a, 
p  433)  in  the  intestinal  mucosa  of  several  of  these  wallabies, 
sent  from  South-eastern  Queensland  to  the  Sydney  Zoological 
Gardens.  The  organism  appears  to  be  pathogenic  to  various 
macropods,  and  has  now  been  recorded  from  .1/.  giyanteus, 
M.  parryi,  and  M.   thetidis. 

4.  Macropus  thetidis  Less. 

1.  ErJiiiiorocrus  (jrdiiuloiius  Gmel.  Hydatids  were  found, 
jjost  morff'/N  (Johnston  1909,  b,  p.  79;  1910,  a,  p.  523)  in 
the  lungs  of  some  wallabies  of  this  species  which  were  collected 
by  Mr.  H.  Burrell,  in  the  New  England  district,  N.S.W., 
and  sent  to  the  Sydney  Zoological  Gardens. 

2.  Corcidium  {Eiiiicrut)  sp.,  Johnston,  1910,  a,  p.  523, 
from  the  intestinal  mucosa  (New  England,  N.S.W.). 

5.   Macropus  ualabatus  Less,  and  Garn. 

1.  Eclmtococcus  yraiiulosus  Gmel.  Hydatids  were  recog- 
nised (Johnston,  1909,  r,  p.  xxix.)  in  the  lungs  of  a  black 
wallaby,  the  specimen  being  collected  in  the  Gosford  district, 
N.S.W.,  by  Mr.  L.   Gallard. 

2.  Bancroftielhi  tenuis,  Johnston.  This  cestode  was  taken 
from  the  intestine  of  this  host  in  Victoria,  by  Mr.  A.  S.  Le 
Souef  ;  a  description  will  be  found  below. 

6.  Macropus  ruficollis  Desm. 
Distotnum  (Easriohi)  hepaticuni  Abildg.  The  presence  of 
the  liver-fluke  of  sheep  and  cattle  in  the  bile-ducts  of  the  red- 
necked wallaby,  is  now  recorded  for  the  first  time.  The  only 
other  marsupial  from  which  it  is  specifically  recorded  is  J/. 
giganteus,  though  Cobb  (1904,  p.  659)  mentioned  that  he 
had  found  the  parasite  in  wallabies,  but  without  designating 
the  species  of  the  host.     My  specimens  were  collected,  for  me, 
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by  Mr.  Herbert  Randell,  who  obtained  them  in  the  Yetholme 
district,  near  Bathurst,   N.S.W. 

7.   Petrogale  penicillata  Gray. 
Sorcoci/stis    mucond    (Blanchard),    from     the     subintestinal 
connective  tissue,   is  mentioned   by   Minchin  (1903,    p.    351), 
bnt    I   have  not     been     able     to     find     Blanchard 's    original 
account. 

8.  Onychogale  frenata  Gonld. 

Fiilarid  sp.  (Johnston,  1910,  h,  p.  xii.).  This  nematode 
occurs  in  small  nodules  in  the  subcutaneous  tissues  of  the 
bridled  wallaby,  and  was  collected  in  Gippsland,  Victoria, 
by  Mr.  A.  S.  Le  Souef. 

9.  Dendrolagus  bennettianus. 

F'lhtr'ia  sp.  (Johnston,  1910,  h,  p.  xii.).  This  parasite  was 
collected  by  Mr.  Le  Souef,  from  the  subcutaneous  tissues  of 
Bennett's   tree-kangaroo    (Northern    Queensland). 

10.   Trichosurus  caninus  Ogilby. 
Filaria  sp.   (Johnston,   1910,  h,  p.  xviii.).     Mr.  L.  Gallard 
found  this  entozoon  in  the  short-eared  opossum,  in  the  Gos- 
ford  district. 

11.  Petaurus   sciureus   Shaw. 
TIcrniogregarina  jjehmri   Welsh  and  Barling,    1908.        The 
account  was  republished  in   1909   (p.   329). 

12.  Phascolomys  ursinus  Shaw. 
Moiiiezin  rha'phaiKi  Zschokke  (1907,  p.  261).  This  cestode 
was  taken  from  the  liver  of  a  wombat,  P.  womhdt  Pei .  If 
the  specific  name  of  the  host  be  correct  then  the  locality 
would  be  Tasmania,  or  the  neighbouring  islands  of  Bass 
Strait,  as  this  species  is  confined  to  that -region.  The  differ- 
ences between  it  and  P.  mltrlieJli  Owen,  the  form  found  on 
the  Australian   mainland,   are  very  slight.* 


*  Lyddeker,   Handbook^,to  the   Marsiipialia  and  Monotretnata,  1894,  p. 
126  (Allen's  Naturalist's  Library). 
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13.  Perameles  nasuta  Geoffr. 

1.  Hcemogregarina  peramelis  Welsh  and  Dalyell  (19C9,  p. 
112).  This  hsematozoon  was  described  from  material  col- 
lected in  New  South  Wales. 

2.  Giyantorhynchus  sp.,  Johnston,  1910,  h,  p.  xviii.  This 
specimen  was  collected  near  Gosford,  N.S.W.,  by  Mr.  L. 
Gallard,  and  appears  to  be  identical  with  G.  Semnni  Linst. 

3.  Linstoiria  seinoni  Zsch.  Linstow  (1903,  p.  2872)  re- 
corded the  presence  of  Tceuia  (?)  semoni  Zsch.,  in  a  long- 
nosed  bandicoot  which  had  died  in  the  Zoological  Gardens, 
St.  Petersburg. 

14.  Perameles  obesula  Shaw. 
Echinonemn  cinctns   Linstow   (1898,     a,     p.     469).       This 

nematode  was  described  as  the  type  of  a  new  genus, 
Hoplorfphalus,  but  as  the  name  was  already  preoccupied,  he 
substituted  (1898,  h,  p.  627)  a  new  name,  EcJilnoDenia, 
for  it. 

15.  Dasyurus  viverrinus  Shaw. 
Hrpmopregar'ina  dasi/iiri  Welsh,  Dalyell  and  Biirfitt  ("!908). 
The  description  was  republished  in  1909   (1909,  p.  333). 

16.  Phascologale  penicillata  Shaw. 
Gigantorhynchus  sp.    (Johnston,   1910,   h,   p.    xviiiV     This 
echinorhynch    was   taken  from   the   intestine  of   the    "brush- 
tailed  rat."     It  is  possible  that  the  host  may  be   Bettonyia 
qipniciUatn  Gray   (New  South  Wales). 

Bancroftiella  tenuis, 

A     Cestode     from     the     Black     Wallaby, 

Marropus  unlnhatux  Less.  &  Garn. 

I  am  indebted  to  Mr.  A.  S.  Le  Souef  for  mounted  pre- 
parations of  a  tapeworm,  taken  by  him  from  the  intestine  of 
the  common  wallaby,  Marrnjnts  iinlahntiis  Less.  &  Garn.,  in 
Victoria.  The  specimens  are  fragmental,  a  scolex  being  pre- 
sent on  one  slide.      The  exact  length  of  the  parasite  is  not 
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known,  but  ap])ears  to  be  about  seven  centimetres,  the 
greatest  width  (which  is  at  the  end)  being   1-62  mm. 

The  scolex  is  very  small,  its  maximum  breadth  only  reach- 
ing 0-210  mm.  The  anterior  end  is  a  truncate  cone,  the 
summit  of  which  bears  a  retractile  rostellum,  whose  full 
length  is  about  Oil  mm.,  and  its  breadth  0-25  mm.,  the  free 
extremity  being  expanded  into  a  low  cone  of  0065  mm.  broad, 
bearing  a  double  series  of  hooks.  In  Fig.l,  the  organ  is  seen 
to  be  partly  retracted  into  its  muscular  sac.  There  are  about 
sixteen  hooks,  their  length  reaching  about  0028  mm.  The 
dorsal  root  is  long  and  narrow,  the  ventral  root  being  short, 
and  the  claw  long,  thin,  and  well  curved  (Fig. 8). 

Situated  on  the  broadest  part  of  the  scolex  are  the  four 
suckers,  whose  diameter  is  0080  mm.,  the  openings  being 
laterally  and  slightly  anteriorly.  Behind  these  organs,  the 
head  gradually  narrows  into  the  unsegmented  neck-region, 
which  extends  for  a  distance  of  0-56  mm.,  behind  the  suckers. 
The  narrowest  portion  is  only  0105  mm.,  and  is  just  at  the 
point  of  the  commencement  of  segmentation. 

The  strobila  consists  of  very  numerous  proglottids,  whose 
size  and  form  vary  considerably  in  different  parts  of  the 
chain.  Just  behind  the  neck,  their  length  is  0032  mm.,  and 
the  breadth  0130  mm.,  the  ratio  being  1:4.  The  posterior 
margins  scarcely  project  in  this  portion  (Fig.l).  Further 
back  the  form  becomes  considerably  altered,  the  length  being 
016  mm.,  the  breadth  at  the  anterior  end  of  the  segments 
008,  and  at  the  posterior  margin  013  mm.,  the  ratio  now 
being  nearly  4:3.  The  margin  of  the  strobila  is  here  strongly 
serrate,  and  the  segments  scarcely  overlap  (Fig.  2).  More 
posteriorly  the  form  is  again  altered,  the  proglottids  now 
becoming  more  quadrate  and  relatively  shorter,  and  the 
hinder  margin  less  projecting,  the  ratio  of  length  (0081  mm.) 
to  breadth  (0-178  mm.)  being  under  1:2.  The  lateral  mar- 
gins are  here  convex  (Fig.  3).  Beyond  this,  the  segments 
become  much  wider  (0-534  mm),  and  overlap  to  a  very  con- 
siderable  degree,    more   than   one-third  of   each  being   over- 
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lapped  by  the  proglottis  immediately  anterior  to  it.  The 
posterior  third  of  each  segment  (i.e.,  the  overlapping  portion) 
in  this  region  is  very  thin.  The  ratio  of  length  (0178  mm.) 
to  breadth  is  1  : 3  (Fig. 4).  This  is  followed  by  a  region  in 
which  there  is  an  increase  in  size,  and  in  the  degree  of 
development  of  the  segments,  all  the  genitalia  being  present, 
though  small  and  not  yet  functional.  The  edge  presents  a 
serrated  appearance,  as  the  margins  project  considerably. 
The  amount  of  overlap  is  small,  amounting  to  about  one-fifth 
of  the  length.  The  ratio  of  length  (0-32  mm.)  to  breadth 
(0-84  mm.)  is  about  2:5  (Fig. 5).  Segments  which  have 
reached  sexual  maturity,  have  almost  the  same  form  (Fig. 6), 
except  that  they  are  slightly  longer,  reaching  0-42  mm.,  and 
are  much  less  overlapped  by  the  preceding  proglottis.  Ripe 
segments  have  about  the  same  length  as  the  last-mentioned, 
but  are  much  broader,  being  1-62  mm.  in  width,  the  ratio 
thus  being  1:4.  Similar  variations  in  the  entire  strobila 
were  seen  in  fragments  of  another  specimen  belonging  to  the 
same  species. 

Having  only  microscopic  preparations  available,  no  sections 
were  made,  and  consequently  details  regarding  the  body- wall, 
muscvilature,  etc.,  cannot  be  given.  Throughout  the  greater 
part  of  the  cortex  of  the  strobila,  there  are  numerous  large, 
calcareous  bodies  of  an  elliptical  form,  measuring  about 
0012  by  0-0075  mm.  They  are  less  abundant  in  the  anterior 
portion  of  the  worm. 

The  nervous  system  could  not  be  followed  with  any  cer- 
tainty. There  seem  to  be  three  nerves  on  each  side,  a  main 
strand  and  two  accessory  nerves,  the  former  apparently  lying 
dorsally  to  the  genital  canals. 

The  excretory  vessels  lie  at  some  distance  inwards  from  the 
lateral  margins  of  the  segments,  their  course  being  fairly 
straight.  The  ventral  pair  are  large,  the  lumen  of  eacli 
being  about  0043  mm.,  the  dorsal  trunks  being  very  much 
narrower,   their   diameter   reaching    only    0010     mm.       The 
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latter  lie  just  above,  and  very  slightly  mcdianwards  from,  the 
ventral  vessels.  In  the  region  of  the  genital  ducts,  the  ves- 
sels become  displaced,  the  dorsal  stem  becoming  pushed 
dorsally,  and  the  ventral  vessel  ventrally,  the  sex-canals  pas- 
sing between  them.  At  the  extreme  posterior  edge  of  each 
segment,  the  ventral  vessels  become  connected  by  a  narrow 
transverse  vessel.  In  the  scolex  and  neck-region  all  four 
trunks  are  of  the  same  size.  At  abovit  the  level  of  the 
middle  of  the  suckers,  the  pair  of  vessels  on  each  side  form  a 
loop  (Fig.l).  No  connection  between  the  loops  on  opposite 
sides  could  be  detected  in  the  specimen. 

(Jenitdlid. — The  genital  papilla  is  located  laterally,  in  an 
irregularly  alternating  manner,  near  the  anterior  margin  of 
each  segment.  It  is  usually  not  very  prominent.  The  genital 
pore  is  a  rather  large  circular  opening,  which  leads  into  a 
spacious  genital  cloaca,  whose  wall  contains  a  relatively  large 
amount  of  radiating  and  circular  muscular  fibres,  the  latter 
evidently  acting  as  a  sphincter.  This  common  genital 
chamber  may  extend  inwards  for  a  distance  of  0-10  mm.,  its 
greatest  width  reaching  005  mm.  Its  usual  form  may  be 
seen  in  Fig. 9.  At  times  the  whole  organ  may  be  much  more 
elongate  and  distinctly  tubiilar,  probably  as  a  result  of  the 
action  of  the  muscles  in  its  walls  (Fig.  10).  The  length  then 
may  reach  0117  mm.  but  the  lumen  becomes  very  narrow, 
being  only  0-007  mm.  Opening  into  the  inner  end  of  the 
cloaca,  one  may  readily  recognise  the  male  and  female  aper- 
tures, the  former  lying  immediately  in  front  of  the  latter, 
both  being  placed  at  about  the  same  dorso- ventral  level. 
Occasionally  the  female  pore  is  slightly  more  dorsally 
situated.  The  male  opening  faces  postero-Iaterally,  and  the 
female  antero-laterally,  the  two  thus  lying  very  close,  and  in 
such  a  position  as  would  suggest  the  probability  of  self-im- 
pregnation in  each  segment,  an  event  which  was  seen  fre- 
quently in  the  mature  parts  of  the  chain  (Fig.  10).  Both 
pores  not  infrequently  lie  just  between  the  excretory  vessels, 
though  their  usual  position  is  just  laterally  to  them. 
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The  testes  occupy  two  fields,  an  anterior  and  a  posterior, 
separated   by   the   female  glands.  The   anterior   field  con- 

sists of  from  fourteen  to  seventeen  vesicles  lying  between  the 
cirrus-sac,  vas  deferens,  female  glands,  and  the  dorsal  vessel 
The  posterior  field  consists  of  about  the  same  number  of 
glands,  these  occupying  the  whole  of  the  dorsal  portion  of 
the  medulla  lying  between  the  female  glands  and  the  trans- 
verse excretory  vessel,  and  between  the  longitudinal  excretory 
vessels  in  the  transverse  plane.  There  are  thus  about  thirty- 
two  vesicles  altogether.  They  are  rounded  or  slightly  ellip- 
tical, having  a  diameter  of  from  0-038  to  005  mm.  ;  and  are 
disposed  in  two  rows  in  the  dorsal  region  of  the  medulla. 
Lying  in  the  angle  formed  by  the  vagina  and  the  cirrus-sac, 
is  the  vas  deferens,  a  closely  coiled  structure.  From  it  there 
passes,  forwards  and  inwards,  an  uncoiled  portion  which 
enters  the  cirrus-sac  in  the  extreme  anterior  part  of  the 
proglottis. 

The  cirrus-sac  is  a  very  long  tubular  organ,  lying  in  the 
anterior  corner  of  the  segment,  and  extending  from  near  the 
middle  of  the  anterior  margin  to  the  genital  cloaca.  It  fre- 
quently exhibits  a  few  loose  open  coils,  thus  resembling  part 
of  a  cork-screw.  Its  total  length  is  about  0-16  mm.,  and  the 
breadth  0034  mm.  The  musculature  is  well  developed.  From 
its  inner  end,  retractor  fibres  pass  off  laterally  and  slightly 
ventrally.  Within  the  sac,  one  may  see  the  coiled  male  duct 
ending  at  the  male  pore.  No  distinct  external  vesicula  semi- 
nalis  was  seen.  In  most  of  the  segments  the  cirrus  was 
partly  everted,  and  lying  in  the  genital  cloaca.  The  total 
length  of  the  eversible  portion  exceeds  0-10  mm.  The  organ 
is  rather  wider  at  its  base  than  at  its  extremity.  Its  surface 
appears  to  be  devoid  of  armature.  In  no  case  was  the  cirrus 
seen  projecting  much  beyond  the  genital  pore,  but  as  the 
cirrus-sac  still  possessed  its  corkscrew-like  form,  it  is  quite 
likely  that  the  fully  everted  organ  may  project  some  little 
distance  through  the  j^ore.  In  one  of  the  segments,  self- 
fertilisation   was  observed   (Fig.  10),    the     cirrus    being    bent 
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round  to  enter  directly  into  the  Vtigina,  the  edge  of  the  male 
organ  reaching  a  swollen  rounded  part,  which  evidently  was 
functional  as  an  outer  receptacuhun  seminis. 

As  already  mentioned,  the  female  pore  lies  immediately 
behind,  and  at  about  the  same  dorso-ventral  level,  as  the 
male  aperture.  From  it  there  passes  inwards,  the  wide 
vagina,  which  almost  immediately  becomes  thrown  into  a 
number  of  irregular  coils.  In  this  portion  of  the  duct,  one 
pore  is  frequently  more  swollen  and  rounded  than  the  rest, 
and,  being  filled  with  spermatozoa,  evidently  acts  as  an 
external  receptaculum  seminis.  This  latter  may  be  seen  per- 
sisting even  in  ripe  segments.  After  passing  inwards  between 
the  excretory  vessels,  it  commences  to  arch  posteriorly,  just 
behind  the  coiled  portion  of  the  vas  deferens,  which  it  crosses 
dorsally,  here  widening  into  an  elongate,  thin-walled  recep- 
taculum seminis.  The  latter  passes  into  a  very  short,  narrow 
fertilising  duct,  which  passes  through  the  shell-gland. 

The  female  complex  lies  just  behind  the  middle  of  the 
segment.  It  has  already  been  stated  that  it  separates  the 
male  organ  into  a  posterior  and  an  anterior  field.  The  ovary 
is  a  transversely  elongate  organ,  0!24  mm.  in  breadth,  very 
distinctly  bilobed,  each  lobe  being  made  up  of  a  number 
of  short  tubes.  The  ovarian  bridge  lies  ventrally  below  the 
receptaculum.  The  short  oviduct  passes  backwards  to  meet 
the  fertilising  canal.  The  vitellarium  lies  in  the  bay  between, 
and  behind,  the  ovarian  lobes, as  a  rather  solid  organ,  0-075 
mm.  in  breadth,  whose  margins  are  lobed.  From  it,  there 
passes  forwards  a  very  short  yolk-duct,  to  the  shell-gland, 
which  lies  just  antero-dorsally  to  it. 

The  uterus  at  first  develops  in  the  region  of  the  ovary, 
but  soon  begins  to  increase  in  size  by  the  development  of 
processes,  the  other  organs  in  the  segment  becoming  dis 
placed.  In  the  ripest  proglottids  present  in  the  specimens, 
the  uterus  may  be  seen  as  a  large,  ventrally  situated,  trans- 
verse sac  with  strongly  sacculated  walls.  The  whole  of  the 
midregion  of  the  segment,  with  the  exception  of  the  extreme 
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anterior  iDortion,  becomes  filled  by  it,  as  it  soon  conies  to 
extend  from  the  excretory  vessels  of  the  one  side  to  those  of 
the  other.  Some  of  the  processes  from  the  walls  penetrate 
deeply  into  the  cavity,  so  that  the  whole  organ  appears  to  be 
made  up  of  a  large  number  of  chambers  opening  into  the 
main,  transversely  lying  portion.  In  such  segments,  the  male 
and  female  ducts  still  persist,  though  they  are  pushed  far 
forwards ;  the  testes,  though  present,  are  partly  atrophied  : 
whilst,  of  the  female  glands,  the  vitellariuni,  which  lies  near 
the  middle  of  the  posterior  margin  of  the  proglottid,  is  the 
only  part  recognisable.  Ripe  eggs  were  not  present,  but 
immature  eggs  measured  0011  mm.  in  diameter,  the  embr/o 
being  0-006  by  0004  mm. 

Systematic  Position. — This  parasite  of  the  black  wallaby  is 
of  considerable  interest,  as  it  is  the  first,  armed,  adult  ces- 
tode  to  be  described  from  a  marsupial.  All  the  tapeworms 
so  far  known  from  the  Aplacentalia  of  Australia  and  the 
East  Indies,  belong  to  the  Ano-pJocephalinae,  a  fact  already 
emphasised  by  Zschokke  (1899).  The  parasite  under  review 
approaches  very  nearly  to  the  genera  Cliodiiofceiiia,  Moiiop;/- 
Vidium  and  Anomotwnia,  but  possesses  characters  which  seem 
to  me  to  be  of  sufficient  importance  to  justify  the  erection  of  a 
new  genus,  Bancroft wlla,  for  its  reception,  the  generic  name 
being  given  in  honour  of  Drs.  J.  and  T.  L.  Bancroft,  of 
Queensland,  who  were  the  pioneers  of  Australian  parasitology. 
The  following  may  serve  as  a  generic  diagnosis  :  — 

Dipylidiinas  (of  .Stiles  =  Dilepinjt-  of  Fuhrmann)  ;  rostellum 
armed  with  two  rows  of  hooks ;  genital  pores  irregularly 
alternating ;  genital  ducts  passing  between  the  excretory 
canals  ;  testes  numerous,  arranged  in  two  fields,  an  anterior 
and  a  posterior,  separated  by  the  female  complex ;  uterus 
saclike  with  numerous  septa  projecting  into  and  dividing  up 
the  cavity. 

Type-species  Bancroftiflht  teiiin.<,  n.sp.,  from  Macro  pun 
itahthatiis,  the  type-specimen  being  deposited  in  the  Aus- 
tralian Mviseum,  Sydney.     This  genus  differs  from  the  three 
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reucra  niciitioncd  above,  in  the  disposition  of  the  testes: 
and  from  the  last  two,  in  the  character  of  the  uterus. 
Choanoticnla  has  a  single  circlet  of  hooks  on  the  rostellum. 
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EXPLANATION  OF  PLATE  III. 

BancroftieJUi  tenuis,  n.  sp. 

Fig.  1. — Anterior  end  of  the  strobila. 

Figs. 2  7- — Successive  portions  of  the  strobila. 

Fig  5. — Segments  showing  immature  genitalia. 

Fig. 6.  -Segments  showing  mature  genitalia. 

Fig. 7  — Segments  sliowing  uterus. 

(All  the  above  are  drawn  to  the  same  scale). 

Fig. 8.    -Hook  from  scolex. 

Fig. 9. — Cloaca  showing  genital  apertures,  etc. 

Fig.  10. — Cloaca,  etc.,  showing  self-impregnation. 

Reference  letters. 

c,  cirrus— t'..s.,  cirrus-sac — c.s.r.,  cirrus-sac  retractor — (i.e. v.,  dorsal 
excietorv  vessel  — ;/.c.,  genital  cloaca — y.e..  genital  papilla — n.,  nerve  —or., 
ovary — >•..?.,  receptaculum  seniinis — t.,  testes — tr.v.,  transverse  excretory 
vessel — «  ,  uterus — /'. ,  vagina — v.d.,  vas  deferens  — );.f/.,  vitelline  gland — 
v.e.v,,  ventral  excretorj-  vessel. 
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NEW  SPECIES  OF  AVIAN  CESTODES. 

T.  Harvey  Johnston,  M.A.,  D.Sc. 

{From  the  Btireau  of  Microhioluyy,  Sydney,  N.S.W.). 

(Plates  iv.-vi.) 

CnOANOTiENIA    MELIPHAGIDARUM,   H.Sp. 

(Plate  iv.) 

The  small  intestines  of  several  species  of  birds  belonging  to 
the  family  Meliphagidce  ("  lioney-eaters  ")  more  or  less  frequently 
harbour  a  thin,  delicate,  multi-segmented  and  relatively  long 
cestode  of  about  45  mm.  in  length.  This  parasite  has  so  far  been 
found  in  the  following  species,  in  the  Sydney  and  Hawkesbury 
districts,  by  Dr.  J.  B.  Cleland  and  myself  —  Meliornis  novce- 
ho/Jaudi(K  Lath.,  Meliornis  serlcea  Gould,  Ptilotis  leucotis  Lath., 
and  Ftilutis  chrysutis  Lath.,(Syn.  F.  lewini  Swainson). 

Scolex: — The  scolex  is  veiy  small,  short  and  rounded  in  general 
form.  A  very  slight  constriction  marks  it  off  from  the  rest  of 
the  budy.  Its  maximum  breadth  is  at  about  the  level  of  tlie 
posterior  edge  of  the  suckers,  where  it  measures  nearly  0-2  mm., 
whilst  at  the  neck-constriction  the  width  is  0'166  mm.,  innne- 
diately  behind  which  the  strobila  again  widens  to  about  0'2  mm. 
The  rostellum  is  small  and  unarmed.  The  entire  rostellar  sac  is 
a  .  pyriform  structure  of  about  0*097  mm.  long,  and  ha^'ing  a 
maximum  breadth  of  0"042  mm.  In  a  few  of  the  specimens 
examined,  the  rostellum  was  seen  to  be  protracted,  and  appeared 
to  be  a  fairly  prominent  conical  projection,  whilst  in  others  it  was 
(juite  retracted.  In  fig.l,  it  is  shown  partly  withdrawn.  The 
Drgan  in  question  shows  a  similarity  to  that  in  some  unarmed 
species  of  Hymeiiolejns,  e.g.,  U.  dimitiuta  from  rats  and  mice. 

The  four  suckers  are  rounded  and  cuplike,  having  a  diameter 
of  0"058  to  0*068  mm.  Their  musculature  is  moderately  deve- 
loped, and  the  rather  considerable  depth  of  the  cavity  should 
tend  to  increase  their  efficiency.     As  will  be  seen  from  fig.l,  they 
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do  Tint  project  to  any  degree  when  viewed  dorsoventrallj-,  but  in 
a  specimen  seen  in  end-view,  tlie  four  suckers  wei'e  seen  to  occupy 
the  (Hagonals  of  the  scolex,  which  here  appeared  in  section  to 
resemble  a  square  with  tlie  corners  rounded  off.  Wlien  examined 
laterally,  these  organs  are  seen  to  project  prominently. 

.S'<?-o6t/rt  .—Segmentation  is  faintly  recognisable  at  (>3 12  mm. 
from  the  anterior  end,  the  portion  between  this  point   and   the 
head  constituting  a  short   unsegmented    neck.     The    transverse 
septa  separating  adjacent  proglottids  are  visible  just  behind  this 
neck,  and  a  short  distance  further  back  (0-6  mm.  from  the  anterior 
end),  the  divisions  may  be  recognised  marginally  by  the  pi-esence 
of  small  indentations.      In  this  part  of  the  strobila  the  segments 
are   about   0-174  nnn.   broad,    by    0-052  mm.    long,    the    ratio    of. 
breadth  to  length  being  about  3:1.     The  posterior  edges  are  here 
well  rounded.     In  front  of  this  the  ratio  is   4:1.     The   .segments 
increase  gradually  in  width  and  considerably  in   length,  the  pos- 
terior edges  becoming  obtusely  serrate.     Well-developed  genitalia 
appear  in  proglottids  with  a  breadth  of  0-71  mm.,  and  a  length 
of  0-45  mm.,  the  ratio  here  l^eing  8:5.     The  length   continues   to 
increase  out  of  proportion  to  the  breadth.     In  ripe  segments  the 
breadth  is  about  1  mm.,  the  length  2-4  nun.,  the  ratio  now  being 
1 :2-4.     The  linal  proglottids  are  only  slightly  connected  with  each 
other  and  readily  separate.     The  anterior  end  is  "broadly  rounded, 
the  widest  part  of  the  segment  now  being  anterior,  just  at  about 
the  level  of  the  genital  pore.     Then  there  is  usually   a   gradual 
narrowing,    followed    at    the   posterior  end   by   slight  widening. 
Some  segments  .showed  a  considerable  thickening  at  this  end,  due 
to   the   presence  of  a  mass  of  muscle  which  is  perhaps  functional 
in  accelerating  their  abstriction.      Another  fact  worth    noting  is 
that  the  final  segments  are  very  thin,  flat  and  semi-transparent. 

6'ea:o/>em?tgrs  .-— These  altei-nate  irregularly,  the  sequence  in  a 
typical  part  of  the  chain  being  Jj,L, K,R,R,R,L,L,II,R,K,L.  The 
pore  may  or  may  not  be  located  on  a  definite  genital  ennnence. 
Its  situation  is  marginal  and  anterior,  being  at  or  near  the  junc- 
tion of  the  first  and  second  fourth  of  the  lateral  margin.  There 
is  frequently  a  slight  depression  of  the  segment-edge,  leading  into 
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the  genitaLf;loaca,  which  is  a  relatively  deep  and  narrow  passage 
of  0'025  mm.  long  by  0007  mm.  broad.  The  male  duct  opens 
just  below  and  in  front  of  the  female  opening. 

liody-waU,  Musculature,  etc.: — The  cuticle  when  examined  in  a 
transverse  section  of  a  segment  was  seen  to  be  rather  thin  and 
almost  homogeneous,  stratification  being  scarcely  recognisable. 
It  stained  deeply.  Immediately  below  it  there  could  be  distin- 
guished a  clearer  zone  representing  the  narrow  basement-mem- 
brane. This  was  succeeded  by  the  various  subcuticular  layers, 
the  outermost  of  which  was  thin,  and,  though  some  structures 
could  be  just  seen  (using  yV  immersion  lens)  in  it,  their  nature 
could  not  be  made  out.  Probably,  they  represented  the  outer 
layer  of  cii'cular  muscle  fibres  mentioned  by  Blochmann. 

The  subcuticular  cells  were  very  well  developed,  and  possessed 
the  typical  spindle-shape.  They  formed  two  or  three  indefinite 
rows.  A  deeply  staining  nucleolus  was  present.  In  addition  to 
these  cells  and  just  internally  to  them,  there  were  noticed  several 
branching  cells,  which  appear  to  represent  the  myoblasts  shown 
in  Blochmann 's  figures. 

Between  the  subcuticular  cells  one  could  see  the  small  bundles 
of  the  outer  longitudinal  muscles.  The  ring  longitudinal  muscles 
were  located,  as  usual,  in  the  cortex,  and  consisted  of  two  con- 
centric series  of  bundles  near  each  other.  The  bundles  contained 
few  fibres,  and  were  relatively  weak,  though  those  belonging  to 
the  series  nearest  the  transverse  muscles  were  much  larger  than 
those  situated  more  externally.  The  transverse  fibres  enclosed  a 
rather  narrow  medulla  between  them,  the  ovarian  bridge  border- 
ing on  the  ventral  layer  and  the  upper  series  of  testes  on  the 
dorsal  layer.  They  were  seen  to  pass  out  laterally  beyond  the 
nerve  through  the  subcuticula  for  insertion.  The  dorso-ventral 
muscle-strands  were  moderately  developed,  but  did  not  show  any 
peculiarities. 

Excretory  Syi^tem  : — Only  one  pair  of  longitudinal  exci'etory 
vessels  is  recognisable,  these  representing  the  ventral  pair.  Each 
has  a  very  wide  lumen,  being  about  006  mm.  in  diameter.  These 
trunks  are  situated  deeply  in  the  parenchyma,  at  about  half-way 
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between  the  middle  and  edge  of  the  segment.  Sometimes  they 
approximate  to  one  surface  (the  ventral)  of  the  segment,  here 
bordering  on  the  transverse  muscle-fibres,  a  iiai-row  s])ace  l)eing 
left  between  it  and  the  dorsal  transverse  fibres.  It  is  througli 
this  space  that  the  genital  ducts  penetrate,  while  the  uterus 
comes  to  pass  on  the  other  side. 

Tlie  excretory  trunks  lie  ventrally  to  the  genital  ducts,  and 
arch  downwards  in  passing  under  them,  fn  mature  proglottids, 
each  vessel  becomes  very  considerably  widened,  and  instead  of 
possessing  a  sinuous  course,  such  as  it  has  in  younger  parts  of  the 
strobila,  forms  a  wide  and  low  arch. 

At  the  posterior  entl  of  each  segment  these  main  stems  ai-e 
connected  by  a  wide  transvere  or  eommissural  vessel,  with  a 
lumen  of  about  the  same  diameter  as  tliat  of  the  main  tubes. 
On  account  of  the  approximation  of  the  latter  at  the  posterioi' 
end  of  the  segments,  the  transverse  vessels  are  rather  short,  in 
the  riper  portions  of  tlie  strobila  the  constrictions  lu'twceii  the 
proglottids  become  so  deep,  that  the  vential  trunks  approach  so 
closely  as  to  make  it  (Uttieult  to  distinguish  a  distinct  connuissuial 
vessel. 

Xervons  Si/sfem  : — The  only  parts  which  could  Ix-  uiade  out 
were  the  rather  large,  longitucHnal  nerves.  Each  was  seen  in 
section  as  a  strand  lying  laterally  from  the  excretory  vessel  of 
the  corresponding  side,  just  at  the  edge  of  the  medulla.  The 
genital  ducts  pass  dorsally  to  it. 

J/«/«  (jftui^a/irt  .-—The  testes  occupy  a  compact,  i-ounded  zone 
Iving  lietween  the  main  excretory  vessel  in  tlie  transvei'se  jilanc, 
and  l)etwt'eii  the  female  glands  and  the  transverse  excretory 
vessel  longitudinally.  Thei-e  are  about  twenty  vesicles,  of  a 
rounded  or  elliptical  form,  with  an  average  size  of  fi-om  O-O.'Ui  to 
0-0-1:7  mm.  They  are  not  all  in  one  plane,  but  are  arranged  in 
two  or  three  rows  dorso-ventrally.  Tlunigh  they  are  generally 
bounded  by  the  excretory  vessels,  sonietimes  vesicles  occui-  late- 
rally from  these.  In  transverse  section  of  a  segment,  these  glands 
ai-e  seen  to  occupv  the  middle  and  uppei'  portions  of  the  medulla. 
In  more  mature  poitions  of  the  strohila.  tlii-y  are  surrounded    by 
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the  reticulated  uterus.  They  appear  very  early  (as  will  be  men- 
tioned later),  and  persist  for  a  considerable  time,  being  found  in 
proglottids  with  eggs  in  a  faii'ly  advanced  stage  of  development; 
but  they  are  here  already  degenerating,  and,  by  the  time  the 
oncospheres  have  been  produced,  no  trace  of  the  testes  can  be 
seen.  In  many  of  the  segments  one  may  see  the  individual  testes 
surrounded  by  a  cavity  containing  young  embryos,  this  reminding 
one  of  what  happens  in  many  othei'  cestodes,  e.g.,  Afonopylidhim, 
Dipylidium,  etc.  The  whole  arrangement  of  the  testes  and  of 
the  female  glands  is  very  similar  to  that  met  with  in  these  two 
genera,  and  in  Davaiiiea. 

The  vas  deferens  passes  forwards  along  the  midline  at  first  as  a 
more  or  less  straight  tube,  above  the  testes,  vitelline  gland, 
receptaculum  seminis,  and  the  ovary.  In  front  of  the  latter  it 
becomes  thr-own  into  a  series  of  folds  and  coils,  and,  in  a  trans- 
vei\se  section  of  this  part  of  the  segment,  the  vas  is  seen  as  a 
rounded  mass  of  coiled  tubes  occupying  the  central  portion  of  the 
section.  It  extends  forwards  almost  to  the  anterior  end  of  the 
proglottid  where  it  luther  sharjjly  turns  laterally  and  backwardly 
in  tlie  direction  of  the  genital  pore.  ^\.t  about  the  p(jint  where 
the  excretory  vessel  of  the  corresponding  side  passes  veiitrally  to 
it,  the  cirrus-sac  is  entei'ed.  The  walls  of  the  vas  defer-ens  con- 
tain longitudinal  muscle-fibres. 

The  cirrus-sac  is  an  elongate  tube  of  approximately  equal 
diameter,  extending  from  about  the  region  of  the  excretory  vessel 
to  the  genital  pore  in  a  fairly  straight  course,  the  length  being 
from  0-12  to  0-13  mm.,  and  the  breadth  0*03  mm.  .Sometimes 
the  sac  is  rather  more  spindle-shaped.  In  all  cases  the  inner  end 
is  iiarrowed  to  become  continuous  with  the  vas  deferens.  The 
nuisculatuie  of  the  wall  is  rather  weak,  the  circular  and  longitu- 
dinal fibres  being  poorly  developed. 

The  cirrus,  which  lies  in  a  considerably  coiled  fashion  within 
its  sac,  may  be  everted  to  a  relatively  considerable  length,  the 
longest  .specimens  measured  being  about  0-13  mm.,  with  a  iHame- 
ter  of  0-01 1  mm.  It  is  thus  a  filiform  structure.  This  organ 
does  not  appear  to  pcjssess  any  armature.     In  cases  where  it   was 
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everted,  a  very  prominent  genital  eminence  was  visible.  Eversion 
was  only  seen  in  segments  in  which  egg-formation  had  already 
begun,  but  it  is  probable  that  no  significance  is  to  be  attached  to 
this  occurrence.      A  vesicula  seniinalis  was  not  present. 

The  female  organs  consist  of  the  usual  glands  and  their  asso- 
ciated ducts,  the  whole  complex  occupying  the  centre  of  the 
sexually  mature  segments,  and  lying  just  anteriorly  to  the  testes. 

The  ovarv  is  situated  just  in  front  of  the  middle  t)f  the  pro- 
glottids  lying  symmetrically,  and  may  attain  a  breadth  of  0-19 
mm.,  though  it  is  generally  rather  less  than  this.  It  consists  of 
two  "wings"  connected  by  a  relatively  long  "  bi-idge,"  above 
which  pass  the  male  and  female  ducts.  Each  wing  oi-  lobe  is 
made  up  of  several  short,  thick,  slightly  branched  tubes.  In  a 
transverse  section  of  the  segment,  the  ovaiy  apj^ears  as  a  horse- 
shoe-shaptfd  body  with  the  free  ends  widened,  these  being  the 
(jvarian  lobes.  The  bridge  is  ventrally  placed,  lying  adjacent  to 
the  ventral  set  of  transverse  nuiscles;  while  the  lobes  project 
upwards,  their  main  mass  lying  in  the  middle  of  the  medulla,  and 
their  extremities  in  the  dorsal  portion  of  the  medulla,  at  about 
the  same  level  as  the  testes.  Some  of  the  lattei',  however,  lie 
still  inoi-e  dorsally,  being  located  adjacent  to  the  dorsal  layer  of 
transverse  muscles.  The  ovarian  cells  are  large,  rounded  and 
finely  granular,  with  a  large,  round  nucleus  containing  an  eccen- 
trically-placed deeply-staining  nucleolus.  From  the  middle  of 
the  oviirian  bridge  there  passes  off"  dorsally,  the  oviduct.  This 
canal  forms  a  small  arch  dorsally,  and  then  passes  ventrally  foi*  a 
very  short  distance  to  eniei'  the  fertilising  duct  immediately 
behind  the  ovarian  bridge. 

The  vitelline  gland  is  seen  to  be  a  compact  organ,  with  a  very 
coarsely  granular  appearance.  It  has  an  irregularly  rounded  or 
transversely  elongate  form,  and  is  situated  in  the  middle  just 
behind  the  ovary.  Its  size  is  about  0*086  mm.  broad,  by  00G5 
mm.  long.  When  examined  in  tiansverse  section,  it  is  seen  to 
be  situated  between  the  ventral  limit  and  the  middle  of  the 
medulla.  It  thus  stands  at  about  tlie  same  level  as  the  ovarian 
bridge,    but,    on   account    of  being  thicker,  its  dorsal  part  lies  at 
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the  same  level  as  tlie  lower  series  of  testes.  The  organ  is  also 
seen  to  be  made  up  of  relatively  large  rounded  masses  of  yolk- 
matter.  The  duct  passes  directly  dorsally  and  anteriorly,  to 
enter  the  fertilising  duct  at  the  shell-gland  complex. 

Tins  latter  complex  lies,  in  the  form  of  a  rosette,  in  the  mid- 
line between  the  vitellarium  and  the  ovarian  briHge,  its  tliameter 
being  about  0-04  mm.  In  section  the  shell-gland  is  seen  to 
border  on  the  dorsal  transverse  muscle-fibres.  Thus  it  lies 
dorsally  to  the  plane  of  tlie  ovarian  bridge.  The  component  cells 
are  long  and  club.shaped,  the  broad  rounded  portion  containing 
the  nucleus  embedded  in  granular  protoplasm.  A  nucleolus  is 
present.  The  remainder  of  the  cell  is  long  and  narrow,  serving 
as  a  duct.  These  cells  nre  about  0-018  mm.  long.  They  cover 
the  walls  of  the  fertilising  duct  for  a  very  short  distance.  This 
duct  penetrates  the  complex  from  its  dorsal  side. 

The  vagina  opens  externally,  just  behind  and  slightly  below 
the  cirrus-sac.  It  then  travels  inwards  and  slightly  backwards 
as  a  narrow  well-defined  tube.  Just  after  it  passes  over  the 
excretory  vessel  of  the  corresponding  side,  it  commences  to  widen 
o-radually  to  form  an  elongate  spindle-shaped,  thin-walled  recep- 
taculum  seminis,  which  narrows  again  as  it  approaches  tlie  ovarian 
bridge.  Occasionally  the  leceptaculum  is  more  rounded  on 
account  of  the  contained  mass  of  spermatozoa.  8oon  after  pass- 
ino-  below  the  ovary  (between  it  and  the  vas  deferens)  the  vagina 
or  more  correctly  the  fertilising  duct,  receives  the  oviduct;  and 
then,  after  a  very  short  course,  passes  downwards  to  enter  the 
shell-gland  complex.  It  is  here  that  the  vitelline  duct  joins  in. 
Nothing  of  the  nature  of  a  swallowing  apparatus  was  detected. 

Situated  on  the  walls  of  the  vagina,  in  the  neighbourhood  of 
the  excretory  vessel,  just  where  the  receptaculum  begins,  and 
extending  outwardly  for  about  0*05  mm.,  is  a  mass  of  unicellular 
"•lands.  Each  gland-cell  is  somewhat  flask-shaped,  tlie  large, 
rounded  end  being  nearer  the  middle  of  the  segment;  while  the 
narrow  end,  which  serves  as  a  duct,  is  directed  outwardly.  Thus 
each  cell  is  ol)li<iuely  placed.  The  protoplasm  is  finely  granular 
and  homogeneous,  the  nucleus  being  large,   rounded,    not    readily 
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staining,  and  situated  in  the  wider  part  of  the  gland-cell.  These 
cells  were  al)()ut  0009  nun.  in  length,  and  were  especially  evident 
on  that  part  of  the  vaginal  wall  immediately  before  it  passes 
over  into  the  thin-walled  receptaculum  seminis. 

No   bristling   of   the  inner  surface  of  the    vaginal    wall    was 
recognised. 


'o 


It  may  not  be  out  of  place  to  give  a  brief  account  of  the  order 
of  development  of  the  genitalia.  The  genital  rudiments  ("anla- 
gen "  of  many  authors)  were  just  recognisable  as  a  small 
medianly-situated,  more  deeply  staining  area,  a  very  short  dis- 
tance behind  the  region  where  segmentation  became  recognisable 
laterally,  that  is,  at  about  01  nnn.  from  the  anterior  end.  At 
2  nnn.  distance,  the  "  spot  "  had  lengthened  somewhat,  and  the 
posterior  end  of  it  had  become  subdivided  to  form  the  rudiments 
of  the  testes,  tlie  anterior  part  .still  remaining  undifierentiated. 
Further  back,  a  transverst^ly  placed  "  streak  "  was  seen  to  arise 
from  the  latter  portion,  and  to  develop  laterally  for  a  short 
distance.  At  this  time  the  anterior  portion  had  the  appearance 
of  being  rather  obliquely  placed,  whilst  the  testes  were  now  small 
and  numerous,  but  well  defined,  and  occupied  a  compact  zone  in 
the  middle  of  the  hinder  third  of  the  segment.  At  5  mm.  from 
the  scolex,  the  anterior  mass  was  seen  as  a  dense  deeply-staining 
structure,  rather  sharply  marked  off  from  the  ^estes.  The  lateral 
projection  had  now  developed  sufficiently  to  be  seen  under  the 
excretory  vessel,  and  shortly  afterwards  became  differentiated 
more  or  less  completely  into  the  two  genital  ducts,  the  more 
anterior  being  the  vas  deferens.  Lumina  could  now  be  detected. 
The  anterior  portion  of  the  genital  rudiment  was  now  recognis- 
able as  the  slightly  coiled  precursoi'  of  the  much  coiled  portion  of 
the  male  duct.  This  was  traceable  backwards  along  the  middle 
of  the  segment,  where  it  came  into  relation  with  the  testes.  The 
outer  end  of  the  lateral  portion  now  became  swollen  and  some- 
what fusiform,  this  being  destined  to  develop  into  the  cirrus-sac. 
The  ovary  and  vitelline  glands  developed  later,  and  more  slowly. 
The  male  glands  had  reached  their  full  size,  while  the  female 
glands  wex^e  still  small.      Ne\'ertheless,  the  latter  had  practically 
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reached  their  full  de%  elopinent  hy  tlie  time  that  the  vas  deferens 
and  vagina  liad  established  communication  with  the  exterior. 
Tlie  shell-gland  was  recognisable  fairly  early  as  a  glandular  mass 
surrounding  the  inner  end  of  the  vagina  {sensu  lata). 

The  vas  deferens,  cirrus-sac,  vagina,  and  receptaculum  seminis 
persisted  in  segments  containing  ripe  eggs,  though  all  of  these 
ducts  were  less  prominent  than  in  sexually  mature  segments. 
The  most  persistent  of  the  genital  organs  were  the  shell-gland 
and  \  itelline  gland,  the  former,  or  rather  its  debris,  being  seen  in 
fairly  ripe  segments.  The  ovary  was  recognisable  for  only  a 
short  distance  posteriorly  from  the  point  where  the  testes  had 
disappeared. 

The  uterus  originated  on  the  ventral  side  of  the  shell-gland 
complex,  and  was  recognised  rather  early  as  a  reticulum  surround- 
ing the  testes.  It  first  occupied  the  same  area  as  the  testes,  that 
is,  the  middh^  of  the  posterior  third  of  the  segment.  Small  etrL'-s 
were  seen  lying  in  the  utei'ine  reticulum.  As  these  de\eloped 
and  increased  in  size,  the  testes  dwindled  and  finally  disappeared. 
The  uterus  gradually  invaded  the  rest  of  the  parenchyma,  passing 
forwards  and  outwards  below  the  excretorj^  vessels.  Each  lolie 
or  pouch  of  the  uterus  contained  several  eggs,  and  retained  its 
connection,  though  sometimes  very  slightly,  with  the  other  parts. 
Tlie  formation  of  separated  egg-capsules  lying  embedded  in  the 
parenchyma,  such  as  is  found  in  the  genei'a  Moudpylidinm  and 
D ' pylidium,  was  not  recognised.  The  eggs  came  to  be  arranged 
in  single  layer,  spreading  laterally  from  the  subcuticular  la^'er  of 
one  side  to  that  of  the  other  side,  and  from  the  anterior  iimX  of 
the  segment  to  the  transverse  vessel. 

The  eggs  were  rounded  or  elliptical,  the  outermost  shell  measur- 
ing 005  to  0-07  nnn.  in  diameter,  more  usually  about  0-06  nnn. 
This  shell  was  thin,  delicate,  and  not  resistant.  The  embryo  was 
elliptical,  with  a  diameter  of  0-028-0-039  mm  ,  and  invested  vevy 
closely  by  a  delicate  shell.  This  inner  shell  was  in  turn  sur- 
rounded by  ail  irregular  l(X)se  (albuminous'?)  envelope.  The 
embryonal  booklets  were  0-01 0  nnn.  in  length,  one  half  being 
curved  and  pointed,  the  other  being  straight  and  obtusely  rounded. 
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The  ripe  segments  of  this  parasite  are  capable  of  movement,  as 
T  have  seen  them  creeping  about  in  the  intestine  of  a  Ijird  which 
had  just  been  shot.  The  progression,  viewed  with  the  naked  eye, 
a[)pcared  to  be  the  result  of  peristaltic  muscular  action.  Several 
ripe  proglottids  showed  the  presence  of  a  considerable  thickening, 
due  to  muscular  activity  at  the  posterior  end.  This  may  be  con- 
necterl  with  the  movement  of  such  segments,  or  it  may  serve  the 
purpose  of  throwing  off  the  succeeding  ripe  segment  while  both 
are  connected  with  the  parent  strobila. 

Systematic  rosition. — As  mentioned  above,  the  four 
species  of  birds  in  which  this  cestode  has  been  found,  all 
belong  to  a  peculiarly  Australian  Order,  the  MeIi2)hayidcE  or 
"Honey-eaters."  No  parasites,  excepting  Hsemoprotozoa* 
and  Filarkej  had  been  recorded  as  occurring  in  members  of 
this  family,  until  li  mentioned  the  presence  of  these 
cestodes  under  the  name  of  Choanotcenia  sp.  ;  though,  at  the 
same  time,  certain  differences  between  this  tapeworm  and 
typical  members  of  that  genus  were  noted.  A  more  detailed 
study  of  the  worm  has  emphasised  the  importance  of  these 
differences. 

The  genus  Choanotcenia  was  founded  by  Railliet,  in  1896, 
with  Tcenia  infundihuluni  Bloch  (syn.  T.  infundibulifoi-niis 
Goeze)  as  its  type-species.  The  diagnosis  given  by  Prof. 
Fuhrmannjl,  in  a  recent  work,  is  as  follows: — Scolex  small, 
rostellum  bearing  a  single  circlet  of  hooks  ;  strobila  consisting 
of  many  segments,  the  last  often  longer  than  broad  ;  genital 
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t  Bancroft,  T.  L.,  Proc.  Roy.  Soc.  Queensland,  vi.,  1889,  pp.58-6'2. 
Johnston,  T.  H.,  I.e.,  xliv.,  1910,  pp.llO-I12. 

+  Jolinston,  T.  H.,  I.e.,  xliv.,  1910,  pp.llO-Ill. 

II  Fuliiinaiin,  O. ,  "  DieCestoden  der  Vogel,'"  Zool.  Jalirb.  Suppl  Bd.,  x. 
Heft  1,  1908.  p. 54. 
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pores  alternating  irregularly  :  sex-ducts  passing  between  the 
excretory  vessels  ;  testes  situated  at  the  posterior  end  of  the 
segment;  uterus  sac-like.  He  goes  on  to  state*,  amongst 
other  things,  that  Ghoanota'nia  infundihnlnm  had  been 
shown,  by  Cohn  and  by  Clerc,  to  possess  characters  which  he 
regarded  as  sufficient  to  justify  its  inclusion  in  his  genus 
Mono-pylidium,  the  type  of  which  is  M.  musculosum  Fuhr- 
mann.  He,  therefore,  considered  that  a  new  type  shovxld  be 
taken  for  Choanotcenia,  and  selected  C.  (jdlhulce  Zeder. 
Railliet  and  Henryf  then  pointed  out  that,  if  the  type  of 
Clioanotwnia  possesses  the  features  of  the  more  recently 
erected  genus  MonopyUdiuui ,  then  the  latter  must  be  a 
synonym  of  the  former.  Moreover,  a  type-species,  when 
once  designated  for  a  genus,  cannot  be  replaced  by  another 
in  that  genus.  They  then  proposed  the  name  Icterotitnia  for 
the  remaining  species  included  by  Fuhrmann  in  his  genus 
Moiiopylidium. 

Ransom|  has  recently  given  a  summary  of  the  discussion, 
but  he  has  retained  both  CJiotniotcntia  and  JIoiiojJi/lidiuDi, 
though  he  has  given  a  fuller  diagnosis  of  the  former.  His 
i"eason  for  maintaining  both  genera  is  that,  in  the  former, 
true  egg-capsules  do  not  occur,  as  far  as  is  known  ;  whilst  in 
the  latter  genus,  they  do.  He  therefore  restores  T.  infundi- 
hidum  to  Cltoaiiotitnia,  but  leaves  the  other  species  in 
Mono'pylidiuui.  As  he  had  studied  G.  infinulibulum  in 
detail  ||,  he  has  been  able  to  give  a  more  extended  diagnosis 
of  this  genus  51  the  following  details  being  either  substituted 
for,  or  added  to,  some  of  those  given  above: — Genital  pores 

*  Fuhrmann,  0.,  I.e.,  p. 54,  p. 66,  footnote. 

t  Railliet,  A.,  and  Henry,  A.,  "  Les  Cestodes  des  Oiseaux,"  Rec.  Med., 
Vet.  Paris,  Ixxxvi.,  1909,  pp.337-8.  Quoted  by  Ransom,  B.  H.,  "The 
Tfenioid  Cestodes  of  North  American  Birds."  Bull.  66,  U.  S.  Nat.  Mus., 
1909,  p.74. 

J  Ransom,  I.e.,  p.74. 

II  Ransom,  Ann.  Rep.  Bur.  Animal  Industry,  xxi.,  1904(1905),  pp.277-78. 

^  Ransom,  Bull. 69,  U.  S.  Nat.  Mus.,  1909,  p.74. 
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irregularly  alternate  near  the  anterior  border  of  the  seg- 
ment ;  genital  canals  passing  between  the  longitudinal 
excretory  vessels,  and  dorsally  to  the  nerve ;  vas  deferens 
coiled,  vesicula  seminalis  absent;  "uterus  persistent,  sac-like 
but  may  be  subdivided  into  numerous,  small  communicating 
chambers  incompletely  separated  by  partitions  infolded  from 
the  wall  of  the  uterus,  so  that  in  some  cases  the  eggs  appear 
almost  as  if  isolated  in  the  parenchyma." 

In  Monopylidmm,  there  may  be  a  single  or  a  double  crown 
of  hooks,  the  genital  pores  alternate  irregularly,  and  the 
ducts  either  pass*  between  the  longitudinal  vessels  or 
dorsally  to  them.  The  other  features  are  the  same  as  those 
in  Choanaf(i'iii<(,  with  the  exception  of  the  uterus,  which  .'s 
here  strongly  branched,  and  finally  breaks  down  into  capsules 
which  usually  contain  one  egg. 

We  are  now  able  to  compare  our  parasite  with  these  two 
related  genera.  The  scolex  is  unarmed  in  the  species  under 
review,  but  is  armed  in  the  representatives  of  the  two 
genera.  The  male  and  female  genitalia  conform  to  the  same 
general  plan  in  all  three,  and  the  genital  pores  are  similarly 
arranged.  Besides  this,  the  genital  ducts  pass  dorsally  to  the 
nerve  and  the  ventral  excretory  vessel.  In  ChoanaUfma  they 
pass  between  the  dorsal  and  ventral  vessels;  in  MouojryJidium 
they  pass  either  between  them  or  dorsally  to  both  ;  whilst  in 
our  species  there  is  only  one  vessel — the  ventral — present, 
and,  as  already  mentioned,  they  pass  dorsally  to  it.  The 
uterus  in  this  cestode  arises  as  a  reticulum  surrounding  the 
testes,  very  similar  to  that  seen  in  Monopi/lidium  passerimini 
Fuhrm.f  Ripe  segments  become  filled  with  eggs,  so  that,  at 
first  sight,  one  might  be  led  to  regard  the  uterus  as  being 
sac-like  ;  but  in  section,  it  was  seen  to  be  made  up  of  a  large 
number  of  chambers,  which  maintained  their  communication 


*  Ransom,  1909,  i.e.,  p. 76. 

t  Fuhrniami,  ().,  Ceiitr.  f.  Bakt.,  Orig.,  1,  xlv.,  1908,  p.o28.     Johnston, 
T.  H.,  Journ.  Proc.  Roy.  Soc.  N.  S.  Wales,  xliii.,  1909,  p.  405. 
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with  each  other.  The  formation  of  separated  egg-capsules 
was  not  recognised.  The  viterus  thus  arises  as  it  does  in 
Monopylidium,  but  reaches  a  condition  similar  to  that  seen  in 
the  typical  species  of  (JhoanoUtma. 

The  type-slide  of  Chocuwtii'nia  melijjhaijlJdrum,  taken  from 
I'tiloth  Jeucotis  Lath.,  has  been  deposited  in  the  Australian 
Museum,  Sydney. 

Anomot^nia  rhinocheti,  n.sp., 
from  the   Kagu, 
Jihuwrlu'tiiK  jiihiifiis  Verr.  &  Des  Murs. 
(Plate  V.) 

Mr.  H.  E.  Finckh,  of  Mosman,  Sydney,  was  kind  enoxigh 
to  hand  over  to  me,  for  examination,  a  specimen  of  this  rare 
New  Caledonian  bird,  which  had  died  after  having  been  in 
captivity  at  his  home  for  six  months.  As  this  bird  belongs 
to  a  very  aberrant  group,  and  is  fast  approaching  extinction, 
its  intestinal  fauna  is  worthy  of  some  attention.  In  it,  I 
found  numerous  very  small  tapeworms,  and  abundance  of 
tiny,  thin,  free  segments.  The  maximum  length  of  the 
specimens  in  my  possession  is  3-7  mm.,  but,  as  the  final, 
segments  readily  fall  away,  and  as  the  parasites  were  already 
dead  when  I  obtained  them,  the  length  of  the  strobila  may 
have  been  a  little  greater.  The  terminal  segments,  however, 
contained  fully  developed  oncospheres.  The  chain  consists 
of  a  relatively  powerful  scolex,  and  a  comparatively  small 
number  of  segments. 

The  Scolex. — Situated  at  the  anterior  end  of  the  cestode, 
is  the  rounded  scolex,  which  is  only  slightly  wider  than  the 
succeeding,  short,  unsegmented  neck.  The  maximum  width 
is  about  0-27  mm.  The  four  suckers  are  large,  and  well  pro- 
vided with  musculature,  the  breadth  being  0014  mm.  The 
openings  are  directed  laterally,  and  slightly  anteriorly.  On 
the  apex  of  the  scolex  is  situated  a  rather  long,  retractile 
rostellum,  a  cylindrical  organ  of  0-065  mm.,  in  width,  except- 
ing at  the  free  end,  where  it  becomes  swollen  to  form  a  knob 
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0086  mill,  broad.  This  knob  bears  the  double  row  of  hooks. 
The  rostelluni  may  be  everted  to  a  distance  of  01 2  mm.  in 
front  of  the  scolex,  or  it  may  be  completely  retracted  into  the 
strongly  muscular  rostellar  sac,  which  has  a  length  of  about 
0-22  mm.  The  hooks  are  arranged  in  two  rows,  each  consist- 
ing of  about  ten.  In  most  of  the  specimens  these  structures 
have  fallen  off,  but  in  the  few  cases  in  which  they  remain  in 
position,  one  can  readily  distinguish  the  presence  of  two 
series.  The  hooks  of  both  circlets  are  large,  being  0062  mm. 
long,  and  possess  the  form  shown  in  Fig. 4.  The  anterior 
attachment  is  long  and  thin,  the  ventral  root  prominent  and 
distinctly  bifid,  and  the  claw  long  and  pointed.  A  few  hooks 
were  seen  measuring  only  0-050  mm.  in  length,  with  a  much 
more  prominent  ventral  root  than  that  figured. 

The  Strohiht. — The  scolex  is  followed  by  a  short,  unseg- 
mented  region  having  a  width  of  0-21  mm.,  and  a  length  of 
007  mm.  The  segments  nearest  the  neck  are  very  narrow, 
but  are  well  differentiated  laterally,  the  margins  being 
acutely  serrate.  There  is  an  increase  in  width  and  length  as 
the  segments  pass  backwards,  the  posterior  angles  becoming 
more  projecting ;  the  ratio  of  length  to  breadth  of  the 
segment  is  about  7:1  in  the  anterior  part  of  the  chain, 
whereas  in  segments  with  mature  genitalia  it  is  only  3:1, 
the  breadth  at  the  posterior  end  of  these  segments  being 
about  0-50  mm.,  and  the  length  0-174  mm.  In  ripe  {i.e.,  egg- 
bearing)  proglottids  these  dimensions  are  0-46  and  0165  mm. 
respectively,  the  ratio  thus  being  nearly  the  same  as  in 
mature  portions  of  the  chain.  In  egg-bearing  segments  the 
form  is  somewhat  different,  the  posterior  border  being  rela- 
tively shorter,  and  the  edges  much  less  pronounced.  The 
corners  are  more  rounded-off,  and  there  is  less  projection 
beyond  the  anterior  edge  of  the  succeeding  joint.  There  is 
vei'y  little  overlapping  in  this  portion  of  the  strobila,  and  the 
parts  are  readily  detached.  The  genital  pores,  which  alter- 
nate fairly  regu.larly,  are  situated  on  a  prominent  papilla  at 
about  the  middle   of   the  edge   of   each   segment.      The  male 


72  AVIAN    CESTODES, 

opening  lies  just  in  front  of  the  female  pore.  The  genital 
atrium  is  insignificant. 

The  musculature  is  weak.  The  fibres  belonging  to  the 
longitudinal  muscles  are  arranged  in  two  concentric  series  of 
bundles.  Owing  to  the  smallness  and  fragility  of  the  para- 
site, I  was  iinable  to  make  satisfactory  sections,  and  conse- 
quently cannot  give  much  information  relating  to  the  sub- 
cuticular structures,  the  musculature,  and  the  nervoixs 
system.  The  transverse  fibres  were  recognised,  lying  ven- 
trally  just  below  the  developing  uterus,  and  dorsally  above 
the  male  glands  and  ducts.  The  longitudinal  nerve  was  seen 
to  lie  laterally  beside  the  main  longitudinal  excretory  vessel. 
The  latter  is  a  well  defined  tube,  with  a  lumen  of  0006  mm., 
lying  laterally  near  the  junction  of  the  medulla  and  cortex. 
Each  forms  an  arch  with  the  concavity  inwards,  approxi- 
mately limiting  the  outer  edges  of  the  medulla.  A  narrow, 
transverse  vessel  lying  close  to  the  posterior  border  of  each 
proglottid,  connects  the  main  or  ventral  vessels  of  each  side. 
A  dorsal,  longitudinal  stem  was  not  seen.  The  genital  ducts 
pass  dorsally  to  the  nerve  and  excretory  trunk  of  the  corres- 
ponding side. 

Male  Genitalia. — The  testes  are  from  17  to  22  in  number, 
and  may  be  recognised,  at  about  04  mm.  from  the  front  "f 
the  scolex,  as  a  number  of  small,  round,'  deeply  staining 
bodies  arranged  in  a  definite  line  at  the  posterior  edge  of  the 
segment,  and  extending  from  the  ventral  vessel  of  one  side 
to  that  of  the  other  side.  They  rapidly  increase  in  size,  and 
then  are  seen  to  be  arranged,  in  surf  ace- view,  in  two  or  three 
overlapping  rows,  which  are  at  different  dorsoventral  levels. 
They  lie  behind  the  female  glands,  though  they  may  some- 
what overlap  the  vitellarium.  Their  position  is  distinctly 
dorsal,  the  uppermost  series  bordering  on  the  dorsal  trans- 
verse muscle.  Each  vesicle  is  approximately  spherical,  hav- 
ing a  diameter  of  from  0-0028  to  0035  mm.  From  each  of 
these  passes  off  a  large  prominent  vas  efferens,  which  joins  its 
fellows  to  form  the  large,  dorsally  placed  vas  deferens.     This 
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passes  forwards,  and  then  laterally  towards  the  pore-bearing 
edge.  It  very  soon  becomes  thrown  into  an  extensive  system 
of  coils,  occupying  a  very  large  part  of  the  mature  segment, 
and  lying  in  the  antero-lateral  corner  of  the  medulla.  Some 
of  the  coils  may  be  seen  in  the  middle  of  the  anterior  part  of 
the  proglottid.  In  a  section  of  this  portion,  the  vas  is  seen 
to  fill  fully  one-quarter  of  the  medulla,  and  to  extend  from 
the  dorsal  almost  to  the  ventral  transverse  muscle-layer.  At 
about  the  mid  dorsoventral  level  of  tlie  convoluted  mass,  the 
vas  passes  laterally  above  the  excretory  vessel  and  nerve,  to 
terminate  in  the  weak  cirrus-sac.  This  portion  of  the  vas 
deferens  lies  in  front  of,  and  approximately  parallel  to,  the 
vagina.  Contrary  to  the  condition  usually  met  with  in 
Cestoda,  the  testes  persist,  and  may  be  distinctly  recognised 
in  segments  containing  hexacanth  embryos,  thotigh  they  do 
not  appear  to  be  any  longer  glandular.  The  vasa  efferentia 
and  the  vas  deferens  also  remain,  the  latter  being  very  con- 
siderable in  dimensions.  In  fact,  the  persisting  male  struc- 
tures occupy  about  one-half  of  the  medulla  in  ripe  pro- 
glottids. 

The  cirrus-sac  is  a  long,  thin,  cylindrical  or  fusiform 
structure  about  007  mm.  in  length,  and  00 16  mm.  in  width. 
Its  mvisculature  is  poorly  developed.  The  cirrus,  when 
everted,  is  seen  to  be  about  0004  mm.  long,  and  0-006  mm. 
wide;  and  to  be  densely  covered  with  minute  spines. 

Female  Genitalia. — The  female  complex  is  not  situated  in 
the  middle  of  the  segment,  but  lies  rather  nearer  to  the  pore- 
bearing  edge.  The  ovary,  which  is  about  0-16  mm.  in 
breadth,  is  approximately  transverse  in  position,  lying  imme- 
diately posteriorly  to  the  coiled  mass  of  the  vas  deferens,  and 
in  front  of  the  testes  and  vitellarium.  It  is  a  bilobed  organ, 
each  lobe  or  wing  consisting  of  comparatively  few  ovarian 
tubes.  The  lobe  which  lies  near  the  pore  side  is  situated 
more  ventrally  than  the  other.  The  bridge  connecting  the 
lobes  lies  more  ventrally  than  these,  but  anteriorly  and 
slightly  dorsally  to  the  shell-gland.     A  narrow  oviduct  passes 
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backwards  from  the  "bridge"  in  a  small  arch,  towards  the 
shell-gland.  The  vitellarium  lies  just  behind  the  middle  of 
the  ovary,  and,  like  it,  lies  asymmetrically,  being  displaced 
towards  that  margin  which  bears  the  genital  cloaca.  The 
organ  is  about  0062  mm.  broad,  by  002  mm.  long.  In 
general  shape  it  somewhat  resembles  a  lobulated  kidney,  the 
hilum  being  directed  antero-laterall}-.  The  posterior  border  is 
divided  to  form  a  few  lobes.  Its  duct  passes  forwards  towards 
the  shell-gland,  a  small  organ  lying  between  it  and  the  ovarian 
bridge  The  vitelline  gland  is  the  most  ventrally  placed  of  the 
female  organs,  the  ovary  being  the  most  dorsal.  The  shell-gland 
lies  anterodorsal  to  the  yolk-gland  The  vagina  passes  inwards 
from  the  female  pore  posteriorly  to  the  cirrus-sac  and  vas  deferens, 
dorsally  to  the  ovarian  lobe  of  the  corresponding  side,  to  take  up 
the  oviduct  just  behind  the  bridge  near  the  shell-gland.  A 
receptaculum  seminis  was  not  observed.  The  mature  uterus  is  a 
flat,  sac-like  organ  which  fills  almost  the  whole  ventral  portion 
of  the  medulla.  It  lies  l)eIow  the  vas  deferens  and  the  remnants 
of  the  testes,  these  structures  being  present  in  ripe  segments, 
and  occupying  a  large  part  of  the  dorsal  region  of  the  medulla 
The  eggs  are  circular,  the  outer  delicate  shell  being  0-035  mm. 
in  diameter,  the  inner  more  resistant  covering  0027  mm.,  and 
the  oncosphere  about  0"020  mm.  The  embryonal  booklets  are 
very  delicate,  and  mea.sure  O'SIO  nnn.  in  length. 

Systematic.  —  This  parasite  has  been  recorded  by  me  *  as 
Amoebofffnia  sp.,  mention  being  made  of  the  presence  of  well 
developed  suckers,  an  armed  rostellum,  and  somewhat  irregularly 
altei'nating  genitalia.  A.  more  careful  examination  shows  that 
there  are  two  circlets  of  hooks  in  this  species,  wliereas  members 
of  the  genus  Amoebotrciiia  have  only  a  single  row.  It  seems  to 
come  near  Anomotn'nia  Cohn,  and  Late7'ot(eniaY\\\\Yn\.,  but  differs 
from  the  lattei-  in  tlie  disposition  of  the  testes.  I  am,  conse- 
quently, placing  it  under  Cohn's  genus. 

The  type-slide  of  Anoniofrenia  rhinochetl  will  be  deposited  in 
the  Australian  Museum,  Sydney. 

*  Ji)lmsl(iM,  'I'.  H.,  JiHuii.  Ptoc.  Hoy.  Soc.  N.  S.  Wales,  xliv.,  1910,  p. 
122. 
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Davainea  himantopodis,  n.sp. 

from    11  nHaiitopns   leacocephalus  Gould. 

(Plate  vi.) 

My  colleague  at  the  Bureau,  Dr.  Cleland,  recently  col- 
lected some  entozoa  from  a  White-headed  Stilt,  Ilimantojms 
huroccplKilus  Gould,  shot  at  Tailem  Bend,  Murray  River, 
South  Australia.  Amongst  them,  were  a  few  very  small 
cestodes,  measuring  a  little  over  1  mm.  in  length.  Amongst 
the  intestinal  contents  of  the  bird,  I  found  several  ripe,  free 
segments  belonging  to  the  same  species. 

The  Scolex. — The  scolex  is  rounded  in  general  shape,  and 
is  marked  off  from  the  rest  of  the  strobila  by  a  constriction, 
almost  immediately  behind  which  segmentation  begins.  The 
dimensions  are:  length  (excluding  rostellum)  0115  mm.; 
breadth  0-146  mm.,  the  broadest  part  being  behind  the 
suckers.  Situated  in  the  anterior  portion,  are  the  suckers, 
which  are  only  moderately  developed,  having  a  diameter  of 
about  003  mm.  The  openings  are  directed  anteriorly  or 
antero-laterally.  Around  the  margin  of  each  there  is 
arranged  a  row  of  small  hooks,  0005  mm.  long,  which  are 
readily  lost  in  dead  specimens.  Their  form  could  not  be 
clearly  distinguished.  On  the  apex  of  the  scolex  there  is  a 
cuplike  depression  in  which  there  lies  a  protractile  rostellum. 
The  rostellum  is  0-034  mm.  long,  and  has  a  broader,  rounded, 
free  extremity  carrying  the  hooks,  connected  with  the  scolex 
by  a  narrower,  short,  stalk-like  portion.  The  maximum 
breadth  of  the  rostelhim  is  003  mm.  Surrounding  it  there  is 
a  double  row  of  small  hooks  about  0007  mm.  in  length  (i.e., 
from  the  ventral  to  the  dorsal  root),  and  possessing  the 
hammer-form  typical  in  the  genus  Dnvainea.  The  claw  is 
relatively  powerful.  There  are  about  25  hooks  in  each  row 
(Fig.3). 

SfrohiI(i.—As  previously  mentioned,  segmentation  follows 
almost  immediately  behind  the  head,  consequently  an  un- 
segmented  neck  is  practically  absent.  Most  of  the  tapes  ex- 
amined possessed  seven  or  eight  segments.  Their  general  form 
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is  shown  in  Fig.l.  The  first  proglottid  is  abovit  0017  mm. 
long,  and  018  mm.  broad,  the  ratio  being  1  :  10.  As  the  length 
increases  much  more  rapidly  than  the  breadth,  this  ratio 
decreases.  In  the  fourth,  the  length  is  008  and  the  breadth 
0-273  mm.,  the  ratio  being  1:3-4.  In  the  sixth  segment, 
where  a  marked  increase  in  length,  accompanied  by  full 
sexual  maturity  occurs,  the  length  is  01 30  and  the  breadth 
0-283  mm.,  the  ratio  being  nearly  1:2.  In  the  seventh 
segment  the  difference  is  about  equalised,  the  segment  being 
rounded,  the  length  reaching  0-243  and  the  breadth  0-291 
mm.,  the  ratio  now  being  5:6.  The  next  segment  is  fre- 
quently much  broader,  and  slightly  shorter,  being  0-40  by 
0-227  mm.  It  is  at  this  part  of  the  strobila,  where  egg- 
formation  is  actively  proceeding,  and  where  the  segments 
themselves  seem  to  be  thrown  off,  as  each  end  of  this  and 
succeeding  segments  (if  any)  is  strongly  contracted.  Some 
free  proglottids  were  measured  with  the  following  results :  — 
(a)  Length  0-390,  breadth  0-468  mm.  ;  (b)  length  0-437, 
breadth  0-65  mm.  This  seems  to  indicate,  either  that  there 
is  a  very  considerable  increase  in  growth  after  the  separation 
of  the  ripening  segments,  or  (more  probably)  that  those  which 
are  ripe  are  so  feebly  connected  with  the  rest  of  the  strobila, 
that  they  readily  become  detached. 

It  will  be  noticed  that,  in  no  case,  do  the  posterior  edges 
of  the  segments  project,  but  that  the  lateral  margins  are 
convex  outwardly. 

The  genital  pores  alternate  regularly,  as  a  rule,  very  few 
exceptions  being  detected.  It  is  only  in  the  larger  pro- 
glottids that  the  pores  are  present.  They  are  located  in  the 
anterior  third  of  the  lateral  margin.  There  is  no  genital 
papilla,  even  in  cases  where  the  cirrus  is  everted.  The 
genital  cloaca  is  relatively  deep  and  narrow. 

Calcareous  corpuscles  were  not  detected,  nor  was  any  part 
of  the  nervous  or  excretory  system.  The  longitudinal  mus- 
culature is  seen  to  be  well  developed,  and  to  consist  of  a 
number  of  powerful  bundles  which  may  be  traced  from  one 
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end  of  the  parasite  to  the  other.  They  lie  rather  deeply  iu 
the  parenchyma.  Transverse  fibres  are  well  developed  at 
each  end  of  the  ripening  segments,  and  probably  are  func- 
tional in  bringing  about  their  separation. 

Genitalia. — Traces  of  the  male  genitalia  are  to  be  recog- 
nised in  the  first  segment,  the  rudiments  becoming  much 
more  distinct  in  the  second,  and  fairly  well  developed  in  the 
third.  In  the  fifth,  sixth,  and  seventh,  both  male  and 
female  glands  are  present,  the  latter  very  rapidly  increasing 
in  size,  in  passing  back  from  the  fifth  to  the  seventh,  where 
they  are  fully  mature.  In  the  sixth  and  seventh  the  cirrus- 
sac  and  vas  deferens  are  at  their  maximum  development, 
though  male  sexual  maturity  may  be  reached  in  the  fifth 
segment.  In  the  latter,  the  receptaculum  seminis  may  be 
somewhat  distended  by  the  contained  spermatozoa.  In  the 
succeeding  two  proglottids,  this  structure  was  greatly  swollen. 
In  the  next,  the  male  and  female  organs,  excepting  the 
cirrus-sac,  the  vas  deferens,  and  part  of  the  vagina,  have 
disappeared ;  and,  in  segments  containing  ripe  eggs,  the 
cirrus-sac  is  the  only  other  structure  recognisable.  In  some 
instances  there  were  indications  that  self-fertilisation  takes 
place,  as  the  end  of  the  cirrus  appeared  to  be  bent  round  to 
enter  the  lateral  part  of  the  vagina. 

Male  (jeiiitdHa. — There  are  four  testes,  of  a  rounded  or 
elliptical  form,  being  from  0043  to  0060  mm.  in  diameter. 
Three  are  situated  behind  the  ovary,  the  other  being  lateral 
to  it  on  the  side  remote  from  the  genital  pore.  The  vas 
deferens  is  a  wide,  coiled  tube  lying  just  behind  and  inter- 
nally from  the  cirrus-sac.  It  ultimately  enters  the  inner  end 
of  the  sac  as  a  narrow  tube,  the  greater  part  of  it  being  thin- 
walled,  and  thrown  into  a  few  long  loops.  It  then  passes 
back  again  to  enter  the  cirrus,  which,  in  the  state  of  rest,  is 
about  Oil  mm.  long. 

The  cirrus-sac  is  a  large,  elongate,  fusiform  organ  situated 
in  the  antero-latei'al  corner  of  the  segment.  Its  walls  are 
moderately  muscular.      From  the  inner  end   there  pass    off 
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retractor  muscle-fibres.  The  whole  sac  is  situated  well  within 
the  segment,  there  being  a  narrow,  caual-like,  genital  cloaca 
(0046  mm.  long)  leading  from  the  male  and  female  openings 
to  the  exterior.  The  male  aj^erture  lies  just  in  front  of  the 
female.  When  the  sac  is  contracted,  and  the  cirrus  there- 
fore everted,  the  former  appears  as  a  small,  pyriform  body 
with  rather  thick,  muscular  walls.  The  everted  cirrus,  which 
is  about  0098  mm.  long  and  0015  mm.  broad,  projects 
through  the  common  genital  pore  for  a  distance  of  0062  mm. 
It  possesses  a  very  characteristic  armature,  represented  in 
Fig. 5  :  at,  and  near  the  free  end,  there  is  a  lai'ge  number  of 
long,  delicate,  stiff,  hyaline  spines  (0-031  mm.  to  0047  mm. 
in  length),  which  gi'adually  taper.  These  come  to  project 
backwardly.  In  the  figure,  many  are  seen  with  their  points 
directed  forwards,  the  cirrus  evidently  not  being  fully 
everted.  Just  behind  these,  the  tube  is  covered  externally  by 
a  great  number  of  very  small  thornlike  spines,  biit  just  at  the 
base  of  the  eversible  portion,  these  become  replaced  by  a 
third  kind.  These  last  are  much  fewer  in  number,  and 
larger  in  size,  and  project  more  prominently  than  the  last- 
mentioned.      They  have  a  much  wider  base. 

Female  genitalia,— T\\e  female  complex  is  situated  at  about 
the  middle  of  the  segment,  though  it  is  generally  slightly  dis- 
placed towards  the  pore-bearing  margin.  The  ovaiy,  when 
mature,  is  a  large  bilobed  organ,  the  wings  being  connected  by  a 
short  ovarian  bridge  which  is  not  readily  recognisable.  Each 
lobe  is  a  rounded  mass,  not  differentiated  into  egg-tubes.  The 
diameter  of  each  is  about  0'07  mm.,  the  total  breadth  of  the 
organ  being  nearly  0-14  mm.  A  short  oviduct  passes  backwards 
from  the  middle  of  the  ovary.  The  position  of  the  gland  in 
relation  to  the  testes  has  already  been  mentioned.  It  lies  antero- 
dorsally  to  the  vitellarium,  which  is  the  most  ventrally  placed  of 
all  the  reproductive  glands.  The  latter  is  a  compact  ronnd 
organ  of  0'046  mm.  diameter,  situated  near  the  midline,  just 
behind  and  between  the  ovarian  wings.  From  it  the  vitello-duct 
passes  foi-wards.     A  shell-gland   was  not  observed,  nor  was  the 
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point  of  junction  of  the  \agina  and  the  other  female  ducts  made 
out. 

The  vagina  is  a  wide,  short  tube  leading  from  the  female  pore 
inwards,  to  become  greatly  widened  to  form  a  rounded  recepta- 
culum  seminis  lying  between  the  ovarian  lobe  of  that  side  and 
the  cirrus-sac.  A  short  continuation  of  the  canal  passes  inwards 
and  backwards  below  the  middle  of  the  ovary.  Its  course  could 
not  be  followed  further. 

The  uterus  does  not  persist,  as  the  eggs  in  segments  which 
have  just  jjas-sed  sexual  maturity,  are  found  in  great  numbers  in 
the  parenchyma.  The  eggs  are  rounded,  having  a  diameter  of 
0-0234  nun.,  the  shells  closely  investing  the  oncospheres.  The 
embiyonal  booklets  are  very  delicate,  and  are  only  0*008  una.  in 
length. 

Systeviatic.  —  The  only  other  species  of  Davainea  described 
from  birds  belonging  to  the  Charadrii/ormes,  is  £>.  ndn uta  Cohu* 
from  Trituja  totanus  (from  North  Germany),  a  host-name  whicJi 
Fuhrmann  f  has  not  been  able  to  find.  D.  hinumfopodis  and  J). 
tuiiinfa  show  very  close  resemblance  in  regard  to  the  form  of  the 
strobila,  tlie  characters  of  the  scolex,  and  the  geneial  disposition 
of  the  genitalia  as  given  in  Cohn's  figure.  A  comparison  oi  the 
two  accounts  shows  that  ijhe  former  diliers  fi-om  the  latter  in  the 
following  points  the  smaller  scolex,  the  possession  of  fewer  testes, 
and  the  much  earlier  appearance  of  both  male  and  female  genital 
organs.  Cohn's  account  is  short  and  incomplete,  as  he  had  only 
inunature  specimens. 

The  type-slide  of  i>.  h'uuantopodis  will  be  preseutetl  to  the 
Trustees  of  the  Australian  Museum,  Hydney. 

EXPLANATION  OF  PLATES  iv.-vi. 
Plate  iv. 
Choanolomia  7neliphagidarwm. 
Fig.  1. — Scolex. 

Eig.2. — Segment  sliowing  geiiilalia. 
Fig.3. — Female  organs,  etc. 
Fig.4.-P:gg. 

*  Cohn,  L.,  Nova  Acta,  etc.,  Ixxxix.,  1901,  p.414. 

t  Fuhtniaiiii,  Zoolog.  Jalul).  Suppl.  B(l..\.,l,1908,  p.ll9. 
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Plate  V. 

Ajiomotmnia  rhinochtti. 
Fig.l. — Auterior  part  of  strobila,  rostellum  everted. 
Fig.2. — Anterior  part  of  strobila,  rostellum  retracted. 
Fig.3. — Segments,  showing  anatomy. 
Fig. 4. — Hook  from  rostellum. 

Plate  vi. 
Davainea  himantopodis. 
Fig.l. — Entire  strobila,  with  some  free  segments  in  addition. 
Fig.2.  —  Scolex. 
Fig.3. — Hook  from  rostellum. 
Fig.  4. — Mature  segment  showing  genitalia. 

Fig.5. — Portion  of  segment,  showing  everted  cirrus  bearing  the  character- 
istic spines. 

Reference  Utters. 
c,  cirrus — c.h.,  cirrus-hooks — c.s.,  cirrus-sac — e.,  eggs  — ^.e.,  genital 
eminence — r.h.,  rostellar  hook — n.,  longitudinal  nerve— o.c^.,  oviduct — ov., 
ovary — ?-..v.,  receptaculum  seminis — s.g.,  shell-gland — t.,  testes — ir.  v., 
transverse  excretory  vessel — v.  vagina — v.c,  gland-cells  on  vaginal  wall — 
r.cl.,  vas  deferens — v.g.,  vitelline  gland  — ii.e.t'.,  ventral  excretory  vessel — 
!/.d.,  yolk-duct. 
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ORDINARY    MONTHLY    MEETING. 

April  26th,   1911. 

Mr.   W.   W.   Froggatt,   F.L  S  ,   President,  in  the  Chair. 


Mrs.  Isabel  A.  Salusbury,  Sydiiey;  Messrs.  To>r  Irkdale, 
London;  William  Rowan  Browne,  University  of  Sydney;  Ernest 
Arthur  D'Ombrain,  M.B.,  Sydney;  William  F.  N.  Greenwogo, 
Hawkesburv  Agricultural  Collesje;  Ewe\  Mackinnon,  B.Sc, 
Department  of  Agriculture,  Sydney;  and  Professor  Robekt 
DiCKiK  Watt,  M.A.,  B.Sc,  University  of  Sydne\",  were  elected 
Ordinary  Members  of  the  Society. 

The  President  announced  that,  under  the  provisions  of  Rule 
XXV.,  the  Council  had  elected  Mr.  T.  Steel,  F.L.S.,  Mr  A.  H. 
Lucas,  M.A.,  B.Sc,  Mr.  J.  R.  (^larland,  M.A.,  and  Mr.  C.  Hedle}', 
F  L.S.,  to  be  Vice-Presidents;  and  Mr.  J.  H.  Campbell,  [Royal 
Mint,  Macquarie  Street]  to  be  Hon.  Treasurer,  foi-  the  current 
Session. 

The  Pre.sident  also  gave  notice  tliat,  during  tlie  winter  months 
(May-August),  the  Monthly  Meetings  would  begin  at  7.30  p.m  , 
instead  of  8  o'clock. 

The  Donations  and  Exchanges  received  since  the  previous 
Monthly  Meeting  (29th  March,  1911),  amounting  to  16  Vols, 
73  Parts  or  Nos.,  10  Bulletins,  5  Reports,  and  6  Pamphlets, 
received  from  4X   Societies   ifec,    were  laid  upon  the  table. 

6 
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NOTES    AND    EXHIBITS. 


Mr.  Basset  Hull  exhibited  an  egg  aiul  nestlings  of  Oestrelata 
leucoptera  Gould  (White-winged  Petrel),  taken  at  Cabbage 
Tree  Island,  near  the  entrance  to  Port  .Stephens,  N.8.W.  The 
egg  was  taken  on  the  4th  December,  1910,  on  which  date 
many  birds  were  found  sitting  on  fresh  or  slightly  incubated 
eggs.  The  nests  were  phiced  aniongst  loose  boulders  or  in 
crevices  under  rocks  in  a  gully  densely  wooded  with  the  Cabbage 
Palms  ( lAviistona  australisj  to  which  tlie  Island  owes  its  name. 
Very  little  material  was  used  to  line  the  hollows  iii  wliich  the 
eggs  were  laid,  merely  a  few  shreds  of  fibre  or  dead  fronds  form- 
ing the  nests.  The  eggs  are  pure  white,  without  gloss,  stout, 
rounded,  oval  in  shape,  average  dimensions  1-96  x  1-46  inches. 
The  nestlings  were  taken  on  30th  Januaiy,  1910  ;  tlun'  were  in 
down,  bluish-grey  on  the  upper  surface,  ajid  greyish- white  on 
the  breast.  The  feet  show  the  characteristic  colouration  of  the 
adult  l)ir<l,  the  basal  half  of  the  interdigital  meml)rane  being 
black. 

Mr.  A.  R.  McCulloch  exhibited,  by  permission  of  the  Curator 
of  the  Australian  Museum,  specimens  of  Gadopsis  mamwratns 
Richardson,  from  Manilla  on  the  Namoi  River,  and  R3^1estone 
on  a  tributary  of  the  Macquarie.  This  species  does  not  appear 
to  have  been  previously  recorded  so  far  north.  Also  a  specimen 
of  Epiue/'hdus  lauceolahis,  Bloch,  from  Clifton,  N.S.Wales.  A 
specimen  of  this  fish  was  exhibited  by  Sir  William  Macleay,  in 
1886,  wliich  was  obtained  in  the  Cairns  district,  Queensland, 
and  is  apparently  the  only  other  Australian  specimen  known. 
A  drawing  of  S<-huellea  ncalaripiniiis  Steindachner,  was  ex- 
hibited. This  species  was  described  from  Port  Jackson,  in  1866, 
but  has  been  overlooked  by  all  latei-  writers.  An  allied  species 
was  described  from  West  Australia  by  Mr.  Waite,  in  1905,  as 
Urawichthys  iv(>odtva7-di  ;  while  Steindachner's  species  was  again 
noted  from  Sydney,  though  under  Waite's  name,  in  the  following 
year  by  Mr.  Stead.      A  comparison  of  specimens,  however,  shows 
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that  till'  (>;istoni  and  western  forms  are  distinct,  so  that  the 
former  should  be  known  as  ^'.  scalaripiniiis,  and  the  hitter  as 
S.   woodwardi. 

\h\  T.  H.  Joluiston  exliil)ited  specimens  of  barnyard-^'rass 
(Paiiiciim  crus-(//dli),  showing  tlie  presence  of  a  smut,  Cintractia 
a-usgalli  Tr.  and  Earle  (collected  by  Mr.  W.  M.  Carne  at  Rich- 
mond, N.S.W.);  and  of  Dconinei-a  stricta  K.Br.,  iiifected  with 
the  iecidial  stage  of  a  rust,  I')icchi,i(i  dnmpierir.  Syd.  (collected  by 
Dr.  Cleland  at  Middle  Harhuur,  April,  1911). 

Mr.  A.  A.  Hamilton  showed  specimens  of  six  species  of  plants 
collected  at  Douglas  Park,  on  December  31st,  1910,  which  had 
not  previously  been  recorded  from  Lhat  locality — Didymotheca 
thesiodes.  Hook,  (new  for  N.S.W.);  Anthocercis  aJbicmis  Cunn.  (Fl. 
Austr. :  Bathurst,  Cassilis.;  Solanum  cavipanuJa/imi  11.  Br.  (Fl. 
Austr.:  Port  Jackson  to  Queensland);  Zornia  diphylla  Pcrs.  (E\. 
Austr.:  Port  Jackson  to  Queensland):  Heif.ocharis  cylivdroslacliys 
Boeck.  (Fl.  Austr.:  Camden  to  Queensland):  and  Schoenv,s  Moorei 
Benth    (Fl    Austr.:  Port  Jackson  district). 

Dr  Chapman  pointed  out  that  at  certain  seasons  of  the  year 
it  was  not  uncommim  to  find  .samples  of  milk  which  contained 
less  than  85  per  cent,  solids  not  fat.  It  was  also  known  that 
the  milk  fnm^  certain  cows  and  from  certain  races  of  cows 
yielded  less  than  8-5  per  cent,  solids  not  fat.  It  was  therefore 
erroneous  to  conclude  that  a  milk  containing  less  than  8-5  per 
cent,  soiids  not  fat  had  necessarily  been  adulterated  with  watei'. 
In  the  case  of  certain  Durham  cows,  it  was  noted  that  although 
the  amount  of  solids  not  fat  was  less  than  8;"3  per  cent,  the 
amount  of  fat  was  high,  viz  ,  4  G  per  cent.  8uch  milks  have  a 
high  caloric  value,  and  are  therefore  valuable  as  foods. 

Mr,  Fred  Turner  exhibited,  and  t)ftered  observations  on  :  (1) 
CiiSGuta  fasmanica  Engelm.,  found  on  Medicfo/o  antiva  Liini.,  in 
the  Bombala  distict,  N.S.W.,  and  regarded  as  a  great  pest.  Mr. 
Turner  was  the  first  to  record  this  interesting  parasitical  plant 
for  New  South  Wales  ("Agricultural  Gazette/'  Vol.  ii.,  p.  289, 
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1891),  a  specimen  having  been  forwarded  to  him  for  identifica- 
tion by  the  Rev.  W.  F.  Frazer,  Murrurundi,  who  found  it  on  the 
introduced  Marruhium  indgare  Linn. — (2)  Kochia  scoparia  Schr., 
found  near  Glen  Innes,  New  England,  N.8.W.,  where  it  has 
recently  appeared  in  the  pastures.  This  annual  Chenopodiaceous 
plant,  indigenous  to  Greece,  is  cultivated  in  European  gardens 
for  its  decidedly  ornamental  appearance.  In  summer  the  foliage 
is  light  green,  and  in  autumn  it  assumes  a  crimson  colour. 
— (3)  Abnormal  inflorescence  of  Sechium  edule  Swartz,  var. 
viridis,  a  West  Indian  Cucurbitaceous  plant.  On  several  of 
the  ovaries,  each  containing  a  single  pendulous  ovule,  the  flowers 
were  didymous,  some  quite  free  and  others  confluent,  but  all  the 
stigmas  were  perfect,  and  the  fruit  normal  The  exhibitor  had 
grown  the  plant  in  his  garden  for  many  years,  but  never  before 
had  he  observed  the  flowers  in  the  condition  shown 

Mr.  North  sent  for  exhibition  a  skin  of  Pujfitiiis  carneipes 
Gould,  from  Lord  Howe  Island,  and  of  P.  chlororhynchos  Lesson, 
from  South  Solitary  Island,  on  the  northern  coast  of  New  South 
AVales,  togethei-  with  the  following  note  — "The  skin  of  P. 
cdrneijyes  is  from  one  of  three  live  birds  presented  on  the  27th 
March,  1911,  to  the  Trustees  of  the  Australian  Museum,  by  Mr. 
William  Whiting  of  Lord  Howe  Island.  Much  confusion  has 
existed  in  connection  with  this  species.  Dr.  E.  P.  Ramsay 
referred  the  birds  collected  by  Mr.  Etheridge  and  party  of 
the  Australian  Museum,  in  August-September,  1887,  on  Lord 
Howe  Island,  to  Pnfflnus  bt-evieaudus  Brandt  {  =  P-  teimiroslris 
Tem  );  likewise  the  eggs  and  birds,  collected  by  Mr.  E.  H. 
Saunders,  in  the  same  locality  in  November  of  tlie  same  year. 
On  the  28th  January,  1904,  I  added  P.  carneipes  to  the  Lord 
Howe  Island  avifauna,  in  the  "  Records  of  the  Australian 
Museum,"  Vol.  v.,  p.  126,  and  found  out  on  visiting  that  locality 
in  October,  1910,  that  P.  carneipes  was  the  common  species 
breeding  in  the  dense  palm  and  banyan  vegetation  between 
Middle  Beach  and  Ti-ansit  Hill.  P.  tenuirostris  does  not  occur 
on  Lord  Howe  Island,  or  in  its  vicinity.  The  other  specimen, 
P.  chlorohrynchof,   was  one  of  several  received  by  the  Trustees 
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of  the  Australian  Museum  from  Mr.  Jennings,  of  South  Solitary 
Island,  on  the  18tli  November,  1878.  In  the  Society's  Proceed- 
ings (Vol.  iii.,  p.  406,  1879),  Dr.  Ramsay  erroneously  attributed 
these  birds,  together  with  their  eggs,  which  he  described, 
to  P.  cm-neipes. 

Mr.  North  also  contributed  the  following  note  on  a  further 
description  of  the  genus  Ashbyia.  "  In  the  March,  1911,  number 
of  the  "  Agricultural  Gazette  of  New  South  Wales,"  I  briefly- 
characterised  the  genus  Ashbyia,  which  may  now  be  amplified. 
Bill  about  half  as  long  as  head,  nearly  straight,  comparatively 
deep,  but  Jaroader  than  deep  at  nostril,  the  upper  mandible 
arched  and  gently  decurving  towards  the  tip;  wings  nearly  twice 
the  length  of  tail,  the  first  primary  very  short,  the  third  longest, 
the  second  and  fourth  nearly  equal;  the  longest  upper  tail-coverts 
half  the  length  of  tail-feathers;  tarsus  comparatively  slender, 
about  half  the  length  of  tail-feathers;  middle  toe  the  longest, 
and,  without  the  claw,  equal  in  length  to  the  hind  toe  with  claw. 
The  genus  Ashbyia  is  allied  to  £Jphthianu7'a,  but  the  latter  may 
be  distinguished  by  its  more  slender  and  pointed  bill,  its  shorter 
wing  and  different  wing-formula,  and  by  its  longei-  upper  tail- 
coverts." 
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STUDIES  IN  THE  LIFE-HISTORIES  OF 
AUSTRALIAN    ODONATA. 

No.  4.  Further  notes  on  the  life-history  of 
Petalura  gigantea  Leach. 

By  R.  J.  TiLLYARD,  M.A.,  F.E.S. 

(Plate  vii.) 

Since  the  publication,  in  1909*,  of  my  paper  on  the  life- 
history  of  I'd (i! lira  (jiijanteii  Leach,  I  have  collected  a  con- 
siderable amount  of  new  and  interesting  information  about 
it.  This  is  now  included  in  the  present  paper,  and  brings 
the  study  of  this  remarkable  species  much  closer  to  com- 
pletion. 

After  I  had  obtained  the  supply  of  exuvias  from  the  Leura 
swamp  (Blue  Mountains),  in  1908,  I  determined,  if  possible, 
to  find  the  living  larva.  For  this  purpose,  I  visited  Leura 
in  October,  1909,  and  searched  tlie  swamp  carefully,  collect- 
ing mud  from  various  "pot-holes"  and  examining  it,  and 
also  dredging  the  larger  holes  in  the  swamp.  No  success 
attended  these  efforts.  However,  during  a  visit  to  Medlow, 
Blue  Mountains,  in  the  middle  of  November,  1909,  I  found 
a  fairly  lax'gc  and  conveniently  situated  swamp,  over  a 
restricted  portion  of  which  the  Petdhtra  exuviae  were  found 
clinging  to  the  I'eed-stems.  The  next  morning  I  got  up 
about  5.30  a.m.,  and  visited  this  swamp.  As  I  expected, 
the  I'ctdlura  larvae  were  emerging  in  fair  numbers,  and 
many  were  only  just  climbing  out  of  the  swamp.  As  I 
particularly  wanted  to  examine  the  gizzard  of  the  larva,  T 
collected  half-a-dozen  quickly  into  a  box,  and  returned  with 
them.      But   so    rapidly    was   the  final    change    approaching, 
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that,  by  the  time  I  got  back,  they  were  all  emerging  in  the 
box.  In  any  case,  the  actual  internal  metamorphoses  had 
proceeded  too  far  fdr  an  examination  of  larval  structures, 
even  if  I  had  attempted  it  the  moment  I  took  them. 

Returning  to  the  swamp,  I  set  about  trying  to  solve  the 
problem,  where  and  how  the  larvae  lived.  My  friend.  Dr. 
F.  Ris,  to  whom  I  had  sent  specimens  of  the  exuviae,  had 
pointed  out  to  me  that,  in  every  case,  the  anal  opening  was 
wide  open  in  the  cast-skin.  This  fact  led  him  to  believe 
that  these  larvae  were  not  aquatic,  but  air-breathers.  Bear- 
ing tliis  in  mind,  I  selected  a  large  clump  of  sedge  in  the 
middle  of  the  swamp,  to  which  three  exuviae  were  clinging, 
and  carefully  examined  the  clump  itself.  Close  to  the  base 
of  the  stalk  on  which  the  first  exuviae  were  found,  I  dis- 
covered a  neat  round  liole,  about  half-an-inch  in  diameter. 
On  examining  the  bases  of  the  other  two  stalks  which  carried 
exuviae,  I  found  similar  holes.  Passing  on  to  other  clumps, 
I  found  that,  in  every  case  where  there  were  exuviffi  on  the 
reed-stems,  a  neat,  round  hole  occurred  close  by,  near  the 
base.  Next,  with  a  knife,  I  cut  away  the  edge  of  one  of  the 
holes,  and  followed  it  down.  It  was  very  damp,  and  the 
sides  smooth  and  plastered  with  the  soft  mud  of  the  swamp, 
enclosing  the  matted  roots  of  the  sedge.  At  the  water-level 
the  hole  was,  of  course,  full  of  water,  and  thence  downwards 
it  got  looser,  finally  becoming  indistinguishable  in  the  watery 
ooze  lower  down. 

It  was  now  necessary  to  decide  whether  these  holes  wcfc 
made  by  the  larvae  simply  for  the  purpose  of  emerging,  or 
whether  they  were  more  or  less  permanent,  and  used  as 
channels  of  communication,  or  perhaps  for  foraging  excur- 
sions, possibly  at  night-time.  As  the  larvae  had  nearly  all 
emerged,  I  had  to  wait  another  year  before  I  could  carry  on 
this  investigation.  On  November  5th,  1910  (a  date  chosen 
as  likely  to  give  a  prospect  of  finding  the  larvae  nearly  full- 
fed,  but  not  yet  emerged),  Mr.  C.  Gibbons,  of  Hornsby,  and 
myself   went   to  the  swamp  at   Medlow.      We  were   provided 
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with  a  long-bladed  draining-spade,  and  two  large,  sharp 
knives  for  cutting  the  sedge.  The  swamp  was  unaltered  in 
appearance,  and  I  soon  found  a  large  clump  (marked  A  in 
the  diagram)  near  the  spot  which  I  had  examined  a  year 
previously.  On  cutting  away  the  sedge  level  with  the  clump, 
we  fovmd  three  distinct,  round  holes.  These  were  the 
entrances  to  three  nearly  vertical  channels,  of  which  two 
(a J  and  a^)  are  shown  in  the  diagram.  By  slicing  away  the 
matted  roots  surrounding  them,  we  cut  down  to  the  water- 
level,  about  six  inches,  and  then  followed  the  channels  down 
another  foot  or  more,  where  they  turned  into  a  wider  and 
looser  horizontal  channel.  The  latter,  however,  was  soon 
lost,  as  it  collapsed  on  examination.  The  outer  channel,  a^, 
being  in  firmer  mud,  proceeded  downwards  another  six 
inches  or  more,  and  then  turned  into  a  horizontal  channel, 
loose,   and  easily  destroyed  like  the  other. 

We  next  began  to  dig  out  the  clump  A  at  the  side  border- 
ing the  small  depression  or  water-hole  C.  On  cutting  out  a 
slab,  the  whole  depth  of  the  hole,  we  discovered  a  well-made 
channel  (a 3)  opening  out  at  ttie  side  of  the  clump  A,  heloiv 
the  water-level.  This  was  not  quite  vertical,  and  on  follow- 
ing it  down,  about  a  foot,  it  turned  into  a  softer,  horizontal 
channel,  which  I  took  to  be  the  same  one  that  connected  a, 
and  ag.  I  then  followed  this  horizontal  channel  under  C, 
where  the  mud  was  very  loose  and  slimy.  As  long  as  there 
wei'e  roots  enough  to  hold  together  at  all,  there  was  a  dis- 
tinct passage  ;  but  it  collapsed  almost  on  touching.  How- 
ever, it  seemed  to  be  a  distinct  connection,  of  a  very  flimsy 
kind,  leading  from  the  clump  A,  under  C,  to  the  clump  B, 
and  was  about  the  right  width  for  the  easy  passage  of 
Fetalura  larvae.  Probably,  in  the  softer  ooze,  the  larvae  just 
push  their  way  along,  and  leave  an  unstable  passage-way 
behind  them,  which  collapses  whenever  a  rain-storm  increases 
the  pressure  from  above. 

So  far  (after  working  nearly  an   hour)   we  had   found    no 
larvae.      But  on  dredging  out  the   soft  mud   along  the  hori- 
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zontal  channel  under  C,  we  found  two  in  quick  succession, 
both  males  and  fairly  well-grown.  I  was  surprised  to  find 
them  so  different  in  appearance  from  what  I  had  imagined 
when  I  examined  the  exuviae.  They  are  very  flabby,  and 
appear  ill-nourished.  In  colour,  and  to  the  touch,  they  are 
rather  like  the  fleshy  white  grubs  of  Scarabeid  beetles  so 
commonly  found  when  gardening.  The  abdomen  is  fleshy- 
white  all  over,  except  along  the  lateral  edges  of  the  segments 
and  round  the  anal  extremity,  where  the  dark  stain  of  the 
ooze  seemed  to  have  become  more  or  less  permanent.  The 
thorax  is  also  tleshy-white,  but  not  quite  so  flabby,  with  a 
distinct  orange  band  passing  on  each  side  from  the  wing-base 
to  the  mesocoxa.  The  head  is  whitish  behind,  but  much 
darker  on  the  vertex  and  front,  and  especially  on  the  labrum, 
which  is  a  hard  plate,  nearly  black.  The  eyes  are  quite  black 
in  front.  The  labium  is  pale  glaucous-greyish,  with  the 
lateral  lobes  and  hook  brownish.  Wing-cases  pale  greyish. 
Femora  whitish,  darker  on  the  inner  side;  tibiae  and  tarsi 
fairly  hard  and  dark.  From  the  fact  that  only  the  front  of 
the  head  and  parts  of  the  legs  are  hard,  the  rest  of  the  insect 
being  soft  and  flabby,  it  is  clear  that  the  insect  usually  in- 
habits the  soft  mud,  and  uses  its  head  and  legs  to  push  itself 
along,  and  to  scoop  out  new  channels  and  passages  in  the 
soft  ooze. 

We  now  continued  our  investigation  by  slicing  out  the 
clump  A,  in  a  direction  perpendicular  to  the  plane  of  the 
diagram.  In  this  way  we  dug  out  a  space  of  six  feet  by  three 
feet,  including  the  whole  of  C  and  the  adjoining  side  of  the 
two  clumps  A  and  B.  At  the  further  end  of  C,  we  dug  out 
one  clump  of  sedge-roots  containing  a  distinctly  marked 
passage,  from  which  we  secured  a  fine  larva,  nearly  full-fed. 
This  was  the  only  larva  we  found  actually  in  a  channel,  but 
in  most  cases  it  was  impossible  to  dig  without  stirring  up  the 
mud,  and  disturbing  everything  completely.  The  whole 
space  was  dug  out  to  a  depth  of  nearly  three  feet,  and  the 
mud  and  roots  carefully  dredged   with  the  net.      In   all,  we 
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secured  seven  larvae,  ranging  from  about  lialf-grown  to  nearly 
full-fed.  Two  of  these  were  exceedingly  weak  and  flabby, 
and  died  soon  afterwards.  On  examining  them,  I  found  the 
whole  abdomen  hollow,  and,  in  one  case,  the  alimentary 
canal  practically  destroyed  :  but  I  was  unable  to  find  the 
parasite  that  caused  this,  if  such  were  the  case. 

After  three  and  a  half  hours'  work,  we  finished  up  at  the 
part  of  B  opposite  to  A  in  the  diagram,  where  we  found 
passages  opening  both  on  the  top  of  B  (bj,  in  diagram)  and 
at  its  side,  below  the  water-level  (bo).  These  were  also  ex- 
plored as  far  as  possible,  and  the  last  larva  was  taken  about 
a  foot  below  the  entrance  of  bo. 

For  examination,  two  larvae  were  taken,  and  killed.  The 
gizzards  of  these  were  cut  out,  and  carefully  examined. 
Firstly,  as  to  contents, — the  only  definitely  recognisable  por 
tion  of  the  food,  which  had  not  been  triturated,  was,  in  each 
case,  an  Agrionid  labium,  which  I  had  no  difficulty  in  recog- 
nising as  that  of  A  rgiolestes  gj-isea  Selys.  The  larvae  of  this 
little  dragonfly  are  very  common  in  these  swamps,  but  not 
easy  to  obtain  with  a  dredging-net.  They  cling  to  the 
matted  outcrop  of  fine  roots  at  the  sides  of  the  depressions  in 
the  swamps.  In  the  diagram,  the  letters  Y  indicate  the 
probable  spots  where  the  larva  would  occur.  (None  were 
actually  found  in  C,  but  they  are  small  and  inert,  and  we 
were  not  looking  for  them;  I  have  always  taken  them  in 
positions  akin  to  Y).  This  seems  to  suggest  that  the  Petalura 
larvae  use  the  channels,  such  as  a 5  and  bo,  for  obtaining  a 
supply  of  this  Agrionid  larva  for  food.  However,  if  that  be 
the  case,  it  further  sviggests  that  they  are  nocturnal  feeders  ; 
for  they  are  so  clumsy  and  slow-moving  that  they  would 
have  no  chance  of  capturing  the  Argiolestes  larvae  in  the  day- 
time. The  latter,  though  by  no  means  active,  are  fairly 
quick  at  dodging  out  of  sight,  behind  the  matted  roots.  It 
seems  to  me,  therefore,  that  the  Petalura  larvae  must  possess 
a  distinct  advantage  over  them,  viz.,  a  better  power  of 
nocturnal  vision.      That  is  probably  the  case.      It   also   sug- 
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gests  that,  during  the  whole  of  the  day,  they  must  remain 
in  the  dark,  horizontal  mud-channels,  or  low  down  in  the 
vertical  channels — a  conclusion  which  is  justified  by  the 
positions  in  which  we  actually  found  them. 

What  then  is  the  value  of  the  more  numerous  channels, 
such  as  a^,  Uo,  and  bi,  opening  at  the  tops  of  the  clumps  I 
These  are  used  for  the  final  emergence.  But,  as  they  were 
found  in  good  condition  on  November  5th,  before  any  of  the 
larvae  had  emerged,  they  must  have  other  uses.  I  think  it 
possible  that  the  larva  may  undergo  each  ecdysis  above 
ground,  probably  during  the  night-time.  It  is  also  very  likely 
that  they  come  up  these  channels  each  night,  and  wander 
about  looking  for  food. 

The  only  other  larvae  found,  while  searching  for  Petalura, 
were  five  larvae  of  Synthemis  macrostigma,  two  small  and 
three  nearly  full-fed.  These  lie,  just  covered,  in  the  mud  of 
the  depressions.  The  letters  X  in  the  diagram  indicate  the 
position.  It  is  doubtful  whether  the  Fetalura  larvae  ever 
capture  them,  except  when  they  are  very  young.  Had  either 
of  those  I  examined  been  feeding  on  them,  the  labium  of 
Synthemis  could  not  fail  to  have  appeared  in  its  gizzard. 

Structure  of  the  teeth  in  the  gizzard. — The  second  point, 
and  by  far  the  most  important,  is  the  arrangement  of-  the 
chitinous  teeth  in  the  Petalurine  gizzard.  Although  nearly 
all  the  larvae  taken,  appeared  to  be  very  ill-nourished  and 
flabby,  yet  in  both  the  specimens  examined  (I  selected  the 
two  healthiest)  the  stomach  and  gizzard  were  very  large.  The 
latter  was  qviite  4  mm.  long,  of  the  usual  bottle-shape,  the 
neck  being  about  1  mm.  in  diameter,  and  the  anal  end  quite 
3  mm.  This,  when  carefully  cleaned,  cut  and  spread  out 
flat  on  a  slide,  stretched  out  into  a  thin,  transparent  mem- 
brane in  the  shape  of  a  trapezium  with  a  base  of  10  mm., 
top  4  mm.,  and  slant  sides  10  mm.,  and  convexly  curved.  No 
sign  of  teeth  could  be  observed,  either  with  the  naked  eye  or 
with  an  ordinary  pocket  lens.  Under  a  magnification  of  25 
diameters,   the   teeth   appeared,  close  up  to  the   neck   of  the 
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gizzard,  and  very  minute.  They  are  arranged  radially  in 
eight  sets,  each  set  containing  from  one  to  six  teeth,  two 
being  by  far  the  commonest  number.  The  two  gizzards 
shewed  remarkable  variation,  as  may  be  seen  by  comparing 
the  figures  (Figs. 2-3).  In  No.  1,  the  arrangement  was 
2,  2,  2,  1,  1,  2,  2,  2.  In  No.  2,  4,  1,  6,  4,  2,  2,  2,  2.  Clearly 
the  number  6  is  abnormal.  Where  more  than  one  tooth  ap- 
peared in  a  set,  the  arrangement  showed  a  distinct  begin- 
ning of  longitudinal  chitinisation ;  e.g.,  in  every  case  except 
one  (the  sixth  set  of  No.  2),  the  second  tooth  of  a  set  of  two 
is  placed  under  the  first,  not  alongside  it.  In  the  two  sets  of 
four,  found  in  gizzard  No.  2,  this  tendency  is  also  shewn, 
for,  in  one  case,  the  four  teeth  are  arranged  longitudinally  ; 
and,  in  the  other,  the  top  pair  only  are  on  the  same  level. 
In  the  figures,  the  teeth  are  drawn  disprojaortionately  large, 
about  four  times  their  actual  size  when  enlarged.  Their 
actual  measurements  range  from  002  to  0-05  mm. 

This  simple  formation  of  the  teeth  in  the  gizzard  of 
Petalura,  is  of  great  phylogenetic  interest  and  importance. 
The  gizzards  of  the  larvse  of  all  the  more  specialised 
Anisoj)tera  possess  only  four  sets  of  teeth ;  each  set  being 
developed  on  an  elongated  oval  layer  of  chitin,  and  the 
whole  set  being  spoken  of  as  a  "fold"  or  "field."  In 
Fetalura,  we  have  no  actual  chitinised  fields,  but  only  a  slight 
development  of  chitin  round  each  tooth.  This  formation 
can  be  easily  understood  from  the  enlarged  diagrams  of  some 
of  the  separate  sets  of  teeth  in  gizzard  No.  2.  From  this  we 
are  able  to  conclude  that  the  four  fields  of  the  more  special- 
ised Anisojjtera  have  been  formed  by  the  merging,  in  pairs, 
of  eight  simpler  fields :  that  the  teeth  were  developed  as 
chitinous  protuberances,  on  the  gizzard  wall  itself  ;  and  that 
the  chitinous  oval  field  was  formed  later  on  by  the  extension 
of  the  chitin  at  the  base  of  each  tooth,  so  as  to  include  finally 
the  whole  set  of  teeth.  In  the  Petalura  gizzard  we  can  see 
the  beginning  of  the  formation  of  a  chitinous  field,  if  we 
look  at  the  enlarged  figures  of  the  teeth  of  the  seventh  and 
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eight  set  (Fig. 4).  Here  the  chitin  surrounds  both  the  teeth 
in  the  set. 

The  tendency,  shewn  especially  in  gizzard  No.  2,  to  form  a 
longitudinal  set  of  teeth,  is  of  great  interest.  Amongst 
Aniso'ptera,  the  longitudinal  field,  containing  a  large  number 
of  nearly  equal  teeth,  is  a  characteristic  of  the  Gom/plnnft. 
only.  In  this  respect,  then,  we  may  regard  Petalura  as 
shewing  a  connection  with  some  distant  ancestor  of  the 
Gojiiphituv.  But  the  difference  between  the  two  forms  of 
gizzard  is  far  moi'e  striking  than  this  slight  similarity,  and 
strongly  bears  out  the  claim  that  the  Petdhirino'  should  be 
regarded  either  as  a  very  detached  subfamily,  or  possibly 
be  raised  to  the  dignity  of  a  family. 

In  a  kindly  criticism  of  my  former  paper  on  the  Fetahira 
exuviae.  Dr.  Ris  pointed  out  to  me  that  there  was  nothing 
remarkable  about  the  position  of  the  involucre  of  the  inferior 
appendage  in  the  male  I'etdlura  nymph,  as  it  is  interpreted 
by  morphologists  to  be  part  of  the  tergite  of  the  eleventh 
abdominal  segment  in  A  iiisopfcra.  Hence  it  should  be  found 
above  the  anal  opening,  and  not  below^  it ;  and  this  is  actually 
the  case.  As  the  two  involucres  of  the  superior  appendages 
are  also  morphologically  portions  of  the  eleventh  tergite, 
there  is  nothing  really  remarkable  in  the  inferior  involucre 
appearing  above  and  between  them.  He  also  pointed  out  to 
me  that  I  missed  a  point  of  great  interest,  in  not  studying 
closely  the  anal  end  of  the  Fetahira  nymph ;  for  the  three 
caudal  spines  usually  conspicuous  in  nymphs  of  Animptera, 
are  here  reduced  to  small  plates,  which  together  form  a  fairly 
distinct  and  compact  eleventh  segment.  In  Fig. 6  of  the 
Plate  in  my  former  paper  (These  Proceedings,  1909,  PI. 
xxiv.)  their  position  is  not  well  shewn.  It  woiild  be  better 
to  examine  the  anal  end  of  a  female  larva,  in  which  the 
involucres  of  the  imaginal  appendages  take  up  much  less 
room  than  in  the  male.  Such  a  sketch,  shewing  the  ivide- 
open  anal  opening,  with  the  three  plates  completely  enclos- 
ing it   (f)ne  superior  and  tiro  inferior,   corresponding  to  the 
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three  caudal  spines  in  other  A  nisojjfera  larv?e)  is  now  given 
(Fig.6). 

The  question  as  to  whether  this  larva  is  aquatic  or  air- 
breathing,  is  one  of  some  difficulty.  With  several  of  the 
larvae  which  1  obtained  at  Medlow,  I  tried  the  following  ex- 
periments :  — 

(1)  They  were  placed  in  a  large  bottle  of  pure  water.  Those 
which  were  only  about  half -grown,  crawled  about  on  the 
bottom  ;  but  the  two  that  were  nearly  full-fed,  rose  with  the 
tip  of  their  abdomens  uppermost,  and  remained  with  it  just 
on  the  surface  of  the  water,  but  not  pushed  through  into  the 
air.  I  noticed  particularly  that  the  water-film  covered  the 
anal  opening,  and  that  they  drew  water  in  and  out  when 
breathing.  This  suggests  that  they  preferred  the  best  aerated 
water  to  breathe  in. 

(2)  The  larvae  were  all  taken  out  of  the  water,  and  placed 
in  a  box.  Here  they  appeared  very  uncomfortable,  and  soon 
became  very  inert. 

(3)  They  were  next  placed  in  a  tin,  in  about  an  inch  of 
ooze  from  the  swamp.  This  seemed  to  suit  them  fairly  well. 
They  moved  about  somewhat  quickly,  breathing  in  large 
quantities  of  the  thick  mud  anally,  and  then  expelling  it 
with  such  force,  that  I  could  follow  the  stream  of  particles 
for  several  inches.  I  noticed,  in  particular,  that  they  do  not 
use  this  strong  anal  expulsion  as  a  means  of  locomotion,  in 
the  manner  of  the  Aeschnid  lai'vae.  Even  when  at  rest,  the 
force  of  expulsion  was  very  great.  This  suggests  that  their 
usual  method  of  breathing  is  by  taking  in  the  muddy  water 
through  the  anal  opening,  and  then,  having  extracted  the 
oxygen  from  solution,  the  particles  of  mud  are  expelled  with 
great  force. 

A  further  point  of  interest  is,  to  determine  what  means 
the  larva  possesses  of  filtering  the  muddy  water  which  it 
draws  in  so  vigorously.  If  the  three  caudal  plates  that  sur- 
round the  anal  opening  be  carefully  ojDened  out  (as  in  Fig.6) 
it  will  be  seen  that  the  sides  of  the  superior  plate,   and  the 
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underside  of  each  of  the  inferior  lateral  ones,  are  fringed 
with  stiff  hairs.  When  the  three  plates  are  in  sitti,  I  suppose 
that  these  hairs  must,  in  some  manner,  interlace  to  form  the 
necessary  filter,  keeping  the  rectum  itself  clear  of  all  impuri- 
ties in  the  water.  When  watching  the  larvae  breathing  in 
muddy  water,  I  noticed  particularly  that  these  plates  are 
drawn  so  closely  together  as  to  make  the  anal  end  appear 
almost  closed  during  inspirdfion ,  yet,  during  exjnration,  the 
rectum  is  wide  o-pen,  just  as  wc  find  it  in  the  exuviae.  This 
seems  to  suggest  that  the  full-fed  larva,  when  about  to 
emerge,  and  as  soon  as  it  has  climbed  above  the  water-level, 
keeps  its  rectum  open  for  the  purpose  of  air-hreathinri .  If 
this  be  the  case.  Dr.  Ris'  conjecture  that  the  larva  is  an  air- 
breather,  is  seen  to  have  some  foundation  in  fact,  but  the 
statement  needs  to  be  modified,  viz.,  the  larvae  are  only  air- 
hreathers  when  above  water-level.  I  must  confess  that  I  fully 
expected  the  larvae,  when  placed  in  muddy  v/ater,  to  push 
their  anal  ends  up  into  the  air  to  breathe,  and  I  was  rather 
sm-prised  to  find  that  they  preferred  the  muddy  water  to 
anything  else.  Still,  a  little  reflection  will  show  that,  even 
if  they  keej)  their  channels  of  communication  fairly  open  and 
clean,  yet  these  flimsy  strictures  must  often  collapse,  and 
during  periods  of  heavy  rain  it  m.ust  be  quite  impossible  for 
the  soft,  horizontal  portions  to  hold  together.  I  conclude, 
therefore,  that  the  larva  do  iisiially  breathe  muddy  water, 
which  is  filtered  as  described  above,  and  that  only  on  special 
occasions,  namely,  when  foraging  above  water-level,  or 
during  the  final  ecdysis,  do  they  breathe  air. 

There  is  one  more  point  of  interest  to  determine.  Do  the 
larvae  take  more  than  one  year  to  reach  maturity  ?  As  far  as 
I  know,  practically  all  the  imagines  emerge  in  a  period  cover- 
ins  about  the  latter  fortnig^ht  of  November.  Now,  of  the 
seven  larvae  taken  at  Medlow,  three  were  practically  full-fed, 
with  wing-cases  of  greater  or  less  size  ;  but  the  other  four  were 
considerably  smaller,  only,  one  might  say,  about  half-grown, 
and  shewing  as  yet  no  trace  of  wing-cases.     It  seems,  there- 
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fore,  probable  (though  not  absolutely  proved,  for  these 
smaller  larvae  might  be  capable  of  extremely  rapid  develop- 
ment) that  the  imago  emerges  in  the  second  year  from  the 
laying  of  the  egg. 

I  have  not  given  a  drawing  of  the  mature  larva,  since  the 
drawing  of  the  exuviae*,  in  my  former  paper,  gives  a  fairly 
good  representation  of  it.  The  main  difference  is,  that  the 
living  larva  appears  slightly  shorter  and  thicker,  and  the 
wing-cases  are,  of  course,  placed  much  more  flatly  along  the 
abdomen,  the  hind-wing  a!  most  completely  covering  both  the 
fore-wing,  and  the  first  four  abdominal  segments.  In  con- 
clusion, I  should  like  to  express  my  very  sincere  thanks  to 
Mr.  C.  Gibbons,  who  so  kindly  accompanied  me  on  my  ex- 
pedition to  Medlow,  and  by  whose  help  this  most  interesting 
larva  was  discovered. 


EXPLANATION  OF  PLATE  VII. 

Fig.  L — Diagrammatic  section  of  portion  of  swamp  at  Medlow,  Blue 
Mountaics,  N.  S.  Wale.s  (scale  jh),  showing  : — A,  B,  clumps  of 
sedge;  C  depression  or  water-hole;  Ej,  a^,  ag,  bj,  bo,  openings  of 
Petalura  channels;  X,  X  positions  of  larvse  of  Synthemis  macros- 
tigma  ;  Y,  Y  positions  of  larvie  of  Argiolestes  grisea. 

Fig. 2, — Teeth  of  gizzard  of  Petalura  gigaiUea  larva  (No.  1)  (mucli  enlarged). 

Fig. 3. — Teeth  of  g\zza.vd  oi peta/tira  gigantea  laivsiCNo.  2)  (much  enlarged). 

Fig.4. — a,  h,  c,  Teeth  of  the  fifth,  sixth  and  eighth  fields  of  No.2  gizzard, 
still  further  enlarged  to  show  chitinisation  of  fields  around  teeth. 

rig.5.  — End  of  abdomen  of  female  larva  of  P.  gigantea.  R,  rectum — I,  I, 
involucres  of  imaginal  appendages. 

Fig. 6. — Ditto,  with  the  three  caudal  plates  spread  open,  showing  fringe  of 
hairs. 


*  These.  I'roceefliiigs,  1909,  pi.  .\xiv. 
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Part  iii. — The  Distribution  of  Nitrogen  in 
Acacia  Seeds. 

By  James  M.  Petrie,  D.Sc,  F.I.C,  Linnean-Macleay 
Fellow  of  the  Society  in  Bio-Chemistry. 

(From  the  Phi/siolof/ical  Laboratory  nf  the  University  of 

Sydney.) 

As  a  large  stock  of  the  seeds  of  Acacia  injcnantha  was 
made  available  to  the  writer  some  time  ago,  the  opportunity 
was  taken  to  make  an  experimental  stvxdy  of  the  protei-is 
and  other  nitrogen  compounds  contained  in  them.  The  seeds 
were  in  a  mature  condition  and  had  been  kept  about  two 
years  in  stock. 

Preliminary  E xaminatioii . — For  the  purpose  of  analysis,  a 
quantity  of  the  seeds,  w'th  their  tightly  adhering  black  tests 
left  on,  was  crushed  as  finely  as  possible  in  a  small  mill.  A 
portion  was  dried  at  100°  C,  to  ascertain  the  amount  of 
moisture  ;  the  residue  was  incinerated  and  the  weight  of  the 
ash  noted.  In  another  portion,  the  nitrogen  was  estimated 
by  Kjeldahl's  method.  As  it  would  be  a  matter  of  very  great 
difficulty  to  separate  the  different  parts  of  these  seeds 
mechanically,  it  was  expected  that  a  number  of  different 
proteins  would  be  dissolved  together  in  the  extracts.  The 
greater  part  would  represent  the  reserve  proteins  of  the  seed  ; 
and  a  smaller  amount  would  be  extracted  from  the  proto- 
plasm of  the  embryonic  tissues. 
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A  quantity  of  the  finely  powdered  seeds  was  first  extracted 
with  distilled  water,  until  very  little  more  was  dissolved.  The 
extract  was  filtered  clear,  and  the  insoluble  residue  then 
further  extracted  as  completely  as  possible  with  a  10% 
solution  of  sodium  chloride.  The  residue  obtained  after 
filtration  was  next  treated  with  alcohol  of  80%  strength,  the 
alcoholic  extract  was  filtered,  and  the  residue  then  examined. 

A  considerable  amovmt  of  nitrogen  still  remained  in  the 
insoluble  residue  of  seedmeal  after  all  these  solvents  had 
been  used.  The  nature  of  this  nitrogen  is  still  unknown,  al- 
though it  most  likely  occurs  in  the  form  of  protein  also.  The 
fact  that,  when  the  residue  is  dried  and  ground  still  finer, 
more  protein  is  extracted,  shows  that  some  cells  had  resisted 
disintegration  and  still  enclosed  part  of  the  protein.  There 
is  no  doubt  that  tannins  take  an  important  part  by  com- 
bining with  the  protein,  and  forming  an  insoluble  compound, 
for  tannins  are  found  in  considerable  quantities  in  the  skins 
of  Acacia  seeds.  Part  of  the  nitrogen  in  the  residue  can  be 
removed  as  protein  by  dilute  alkalies  and  acids ;  but  it  is 
known,  however,  that  these  solvents  alter  the  chemical  nature 
of  the  proteins  by  combining  with  them,  and  that  the 
original  protein  cannot  again  be  restored.  These  reagents 
were,  therefore,  not  applied  in  this  case. 

The  distilled  water  and  salt-extracts  were  each  measured. 
One  portion  of  each  was  used  for  the  estimation  of  the  total 
amount  of  nitrogen,  and  in  another  portion  the  proteins  were 
precipitated  by  tannic  acid  ;  the  tannic  precipitates  were 
dropped  into  a  flask,  and  the  nitrogen  determined  by 
Kjeldahl's  method  as  protein-nitrogen.  The  results  of  these 
determinations  are  stated  in  the  following  table:  — 

Table  i. — Acacia  Seeds. 

Water  driven  ofiF at  100°C 11-58% 

Ash     3-34 

Organic  constituents  (by  difference)  8508 

100  000 
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in  100  gms. 
seeds 

%  of  total 
nitrogen 

Total  nitrogen  in  the  seeds 

4-51  % 

100 

Protein  N  soluble  in  water 

1-20 
0-60 
000 
0-68 

2  03 

26-6 

insol.  in  water,  sol.  in   10%  salt 

13-3 

sol.  in  alcohol  80% 

0  0 

insol.  in  water  and  salt— unextracted... 
N  of  other  forms  sol.    in    water,   not  pptd.   by 
^.»n:;In   

151 
450 

It  is  noteworthy  that  a  comparatively  large  amount  of  the 
protein  is  dissolved  out  by  water  alone.  According  to 
Osborne,  it  may  contain  proteoses,  albumins,  and  globulins. 
From  the  amount  of  ash  present,  it  is  apparent  that  the 
addition  of  distilled  water  to  the  seeds  is  equivalent  to  a 
dilute  saline  solution,  so  that  more  than  the  real  water- 
soluble  proteins  is  obtained  in  the  extract. 

The  alcoholic  extract  was  treated  with  ether,  but  no  pre- 
cipitation followed,  showing  the  entire  absence  of  alcohol- 
soluble  proteins. 

It  was  observed  that  the  clear  saline  extracts,  after  stand- 
ing for  some  time,  increased  in  acidity,  and  gradually  de- 
posited part  of  the  proteins  in  an  insoluble  form.  This 
appears  to  be  caused  by  the  combination  of  the  acid  and 
protein,  forming  an  insoluble  salt. 

Osborne*  has  shown  that  a  large  number  of  proteins  in 
plants  possess  more  pronounced  basic  properties  than  acidic. 
They  can  easily  form  salts  with  the  organic  acids  of  the 
extracts.  The  salt-extracts  were  all  found  to  be  distinctly 
acid  to  litmus,  and  much  more  acid  in  reaction  towards 
phenolphthalein.  Now  these  insoluble  salts  of  protein, 
formed  during  the  extraction,  may  be  redissolved  by  careful 
titration  with  sodium  hydroxide,  to  the  phenolphthalein 
neutral  point.  We  then  obtain  the  sodium  salt  of  the  organic 
acid,  and  the  protein  is  set  free  in  a  form  soluble  in  the  saline 
solution.    This,   by  the  careful  titration  of  the  salt-extracts 


(*)  Journ.  Amer.  Chem.  Soc.  1902,  p. 39, 
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containing  protein  in  suspension,  much  of  the  latter  may  be 
redissolved,  and  still  any  increase  in  the  concentration  of 
hydroxyl  ions  is  avoided.  This  in  no  way  resembles  the  con- 
ditions of  extraction  by  dilute  alkalies. 

The  following  comparative  tests  were  made  on  the  solu- 
bility of  the  seed-proteins  in  various  concentrations  of  sodium 
chloride,  sodium  hydroxide,  and  the  two  together. 

Method. — Two  grammes  of  finely-powdered  seeds  were  ex- 
tracted, for  24  hours,  with  the  solvents  stated  in  Table  ii., 
and  frequently  shaken.  All  the  extracts  reacted  acid  to 
phenolphthalein,  but  alkaline  to  litmus.  An  equal  volume  of 
each  clear  filtered  extract  was  then  transferred  to  a  centrifuge 
tube,  and  precipitated  by  the  addition  of  6  drops  of  salicyl- 
sulphonic  acid.  After  spinning,  the  supernatant  fluids  were 
decanted,  and  the  deposits  were  washed  free  from  acid 
(neutral  to  phenolphthalein). 

To  each  tube  was  then  added  20  cc.  of  1%  saline  solution, 
and  the  opalescent  fluids  titrated  with  sodium  hydroxide. 
After  titration,  each  was  transferred  to  a  Kjeldahl  flask,  and 
this  nitrogen  determined.  The  results  are  given  in  the  table 
below :  — 

Tablk  ii. 


No. 

Solvent 

Titration 
N    NaOH 

N 

NaOH 

NaCl 

nrs^  iif*'-'>i 

1 

0-1°/ 

11  cc. 

7-8  cc. 

2 
3 

0 

2 

28 
11 

8-0 

u 

1 

1% 

4 

0 

2 

1 

18 

91 

5 

0 

1 

2 

11 

9  0 

6 

0 

2 

2 

14 

9-5 

7 

0 

1 

5 

15 

10-8 

8 

0 

V) 

5 

14 

lOO 

9 

0 

1 

7 

14 

10-4 

10 

0 

2 

/ 

15 

9-5 

11 

0 

1 

10 

14 

9-9 

12 
13 

0-2 

lU 

14 
4 

lost 
5-2 

1 

14 

5 

4 

7-0 

15 

i 

10 

4 

7-9 

_ 
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Nos.  13,  14  and  15  show  the  relative  amounts  dissolved  by 
salt  alone,  of  which  10%  is  the  best  solvent.  Almost  the  same 
amount  of  protein  is  dissolved  by  10%  salt  as  by  01%alkali. 
The  partially  neutralised  extracts  in  the  whole  series,  from 
1%  to  10%,  contain  more  than  the  salt  extracts  alone.  The 
maximum  protein  is  obtained  in  No.  2,  by  using  0-2%  alkali 
alone. 

Preparation  of  Solutions  for  Analysis. — Since  little  is  to  be 
gained  by  first  extracting,  with  water,  those  proteins  which 
are  also  soluble  in  salt-solutions,  the  extracts  were  always 
made  by  adding  sodium  chloride  solution  directly  to  the 
powdered  seeds. 

By  extracting  20  gms.  of  seeds  with  1  litre  of  10%  sodium 
chloride  solution  for  1  day,  an  extract  was  obtained  in  which 
the  protein-content  was  determined  by  precipitation  with 
tannic  acid,  and  the  estimation  of  nitrogen  in  the  precipitate. 
The  residue  of  seeds  was  again  extracted  with  a  second  litre 
of  salt-solution,  and  the  amount  of  protein-nitrogen  esti- 
mated as  before.  By  successive  treatments  in  this  way,  until 
no  protein  was  contained  in  the  final  solution,  the  maximum 
quantity  of  protein  cajoable  of  being  extracted  by  sodium 
chloride  solution  was  ascertained.  The  results  were  ii3 
follows:  — 

Ist  Extraction  yielded  76  %  of  the  whole  extractable  protein. 


2na 

14 

3rd 

6 

4tli 

2 

Otll 

1 

6tli 

0-6 

7tli 

()-3 

In  consequence  of  the  above,  the  numerous  single  extracts 
made  for  various  experiments,  give  results  which  are  not 
comparable  with  one  another. 

In  order  to  study  the  behaviour  of  these  proteins  towards 
the  different  reagents,  an  extract  was  made  from  100  gms.  of 
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seeds  in  10%  sodivim  chloride  solution,  which  contained  3-Oi) 
gms.  of  nitrogen. 

(a)  To  50  CO.  of  the  extract,  were  added  10  drops  of  a  2% 
solution  of  acetic  acid,  then  heated  to  boiling  in  the  water- 
bath  for  some  time.  The  coagulated  protein  was  filtered ;  the 
filtrate  was  boiled  for  some  time  longer,  and  the  small 
amount  of  precipitate  obtained  was  added  to  the  first.  The 
coagulum,  after  washing  with  hot  water,  was  Kjeldahled  for 
nitrogen.  The  filtrate  from  the  coagulated  protein  showed 
no  biuret  reaction,  indicating  absence  of  peptones.  On 
titrating  with  alkali  till  neutral  to  phenolphthalein,  no  pre- 
cipitate was  observed. 

(b)  Fifty  cc.  of  the  extract  were  precipitated  by  a  5% 
tannic  acid  solution,  and  kept  cool  by  standing  in  water ; 
after  spinning  in  a  centrifuge,  and  washing  with  diluted 
reagent,  the  nitrogen  was  estimated. 

(c)  Fifty  cc.  of  the  extract  were  diluted  with  water  lo 
250  cc,  and  a  rapid  current  of  carbon  dioxide  passed  through 
it  for  some  time.  The  precipitate  was  separated  in  the  centri- 
fuge. The  fluid,  after  further  diluting  with  an  equal  volume 
of  water,  was  again  treated  with  the  gas,  when  a  small  pre- 
cipitate was  obtained,  which  was  added  to  the  first,  and  the 
nitrogen  estimated.  The  filtrate  was  further  tested  by  boil- 
ing, when  a  coagulum  formed,  which  was  removed,  and  its 
nitrogen  also  estimated. 

The  results  are  stated  below  :  — 


Table  iii. 


Seeds,  100  gms.   contain  

iSalt-extrauL  contains 

{(i)  Coagulum  by    boiling 

(b)  Tannic  acid    ppt 

(c)  COo  j)recipitate 

P'iltrate  coagulated  by  heat 
Filtrate  not  coagulated 


N  gms. 

4-51 

3  05 

1  064 

1  -350      : 

0-851 

0132 

2  041 

%  of  the  total 
N  of  seeds 


100- 
67-6 
23-6 
30  0 
18-9 
2-9 
45-3 
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A  second  extract  was  obtained  as  before,  with  10%  sodium 
chloride  solution,  and  further  precipitations  made  for  com- 
parison : 

(a)   Coagulation  on  boiling,  (b)  tannic  acid  ppt.,  as  before, 

((•)  Trichloracetic  acid  added  to  the  extract,  which  was 
then  heated  to  boiling  point,  and  filtered  hot.  The  filtrate 
was  then  allowed  to  cool,  whereupon  it  became  cloudy,  and 
deposited  a  further  precipitate.  On  boiling  once  more,  this 
deposit  redissolved,  and  was  again  obtained  on  cooling.  The 
nitrogen  in  each  was  estimated  separately. 

(d)  Saturation  with  sodium  chloride  till  the  protein  was 
salted  out ;  after  remaining  some  time  with  excess  of  salt 
still  visible,  it  was  separated  by  the  centrifuge,  and  its 
nitrogen  estimated,  (e)  Phosphotungstic  acid  was  added  to 
the  filtrate  from  the  tannic  acid  precipitation,  after  acidifying 
with  sulphuric  acid.  In  the  protein-free  filtrate,  phospho- 
tungstic acid  precipitates  the  basic  nitrogen  compounds,— 
cholin,  histidin,  arginin,  &c.,  if  present. 

The  results  are  given  in  the  following  table :  — 

Table  iv. 


N  gms. 

%  of  total 
N  of  seeds. 

Seeds,  100  gms.   contain 

Salt-extract  contains 

4-510 
1-670 
0-448 
0-629 
0-516 
0  075 
0-093 

0-317 

100- 
37-0 

(a)  Protein  coagulated  by  heat 

(6)         ,,        pptd.  Ijy  tannic  acid 

9-9 
140 

(c)         ,,          ,,       by  trichloracetic  hot 

Deposited  on  cooling  after  (c) 

11-45 
1-65 

(d)  Protein  salted  out  with  saturated  NaCl. 

(e)  Pptd.    by    phosphotungstic    acid    from 

tannin  filtrate 

2-06 
71 

Taking  tannic  acid,  which  yields  the  maximum  protein- 
precipitate  as  a  standard,  it  is  seen  that  the  protein  coagulated 
by  boiling  is  in  both  experiments  considerably  less,  in  fact 
only  about  75%  of  the  tannic  acid  precipitate.  This  shows 
how  imperfectly  plant-proteins  are  coagulated,  even  on  boil- 
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ing  for  a  considerable  time.  The  acid  added  no  doubt  plays 
a  considerable  part  in  the  denaturing,  for  if  an  extract  be 
previously  neutralised  to  phenolphthalein  with  alkali,  and 
then  boiled,  scarcely  any  coagulation  takes  place.  When  a 
1%  sodium  chloride  extract  is  heated  very  slowly,  coagulation 
begins  about  65''  C,  and  the  solution  is  distinctly  acid.  The 
protein  has  formed  a  compound  with  the  acids  during  the 
exti'action,  and  the  conditions  are  then  assured  for  heat- 
coagulation.  The  precipitate  obtained  by  carbon  dioxide  in  a 
dilute  saline  solution  is  now  considered  to  be  composed 
entirely  of  globulins.  The  extent  of  dilution  necessary  is  of 
great  importance.  In  this  case,  10  vols,  of  water  were  re- 
quired for  complete  separation.  The  nitrogen  is  equivalent  tu 
63%  of  the  tannic  acid  nitrogen. 

Trichloracetic  acid  is  usually  stated  as  a  precipitant  for 
globulins,  albumins,  and  proteoses.  The  latter,  however, 
may  be  kept  dissolved  by  boiling  and  filtering  the  liquid  hot. 
The  filtrate,  after  cooling,  deposits  these  proteoses,  which 
may  then  be  separated  from  the  perfectly  cold  liquid  by 
filtration.  This  small  deposit  easily  redissolved  on  boiling 
with  water,  and  was  as  easily  recovered  by  cooling.  Jt 
amounted  to  1-6%  of  the  total  nitrogen.  By  saturation  of  the 
extract  with  sodium  chloride,  a  very  small  amount  of  protein 
is  salted  out.  Finally,  phosphotungstic  acid  was  used  to  pre- 
cipitate the  basic  constituents  of  the  non-protein  part.  Jt 
was  not  used  as  a  protein-precipitant. 

A  number  of  attempts  were  made  to  dialyse  a  solution  of 
proteins  obtained  by  salting  out  with  ammonium  sulphate, 
but  it  was  not  found  an  easy  task  to  completely  prevent  the 
changes  due  to  fungoid  and  bacterial  contamination  from  tak- 
ing place,  and  they  had  to  be  abandoned.  The  proteins  on  being 
salted  out  by  complete  saturation  with  ammonium  sulphate, 
only  partially  went  into  solution  again,  when  the  precipitate 
was  diluted  with  water.  The  figures  obtained  for  albumins 
and  globulins  were,  therefore,  not  reliable,  and  are  omitted. 
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The  following  table  gives  an  approximate  view  of  the 
precipitation-limits  with  ammonium  sulphate,  of  the  proteins 
present  in  a  10%  salt-extract. 


Table  v. — Fractional  Satdration  with  Ammonium  Solphate. 


No. 

Salt 
extract. 

Saturated 
Am.  Sulp. 

Water. 

Result. 

1 

2  CO. 

0  cc. 

8  cc. 

No  ppt. ,        faiut         \ 
,,          opalescence  / 

2 

2 

1 

7 

3 

2 

2 

6 

ij                  >» 

4 

2 

:i 

5 

>>                  >» 

5 

2 

4 

4 

II                  II 

6 

2 

5 

3 

It                  11 

7 

2 

6 

2 

Pptn.  begins,  clear  fluid 

8 

2 

7 

1 

Large  ppl.                 ,, 

9 

2 

8 

0 

Larger  ppt.               ,, 

Each  of  the  nine  tubes  contained  10  cc.  of  fluid.  Succes- 
sively increasing  amounts  of  ammonium  sulphate  were  used, 
and  the  point  observed  at  which  incipient  precipitation  took 
place.  This  occurred  in  No.  7,  with  six-tenths  saturation. 
With  a  lower  concentration,  no  salting  out  occurred,  and 
above  this  point  the  precipitation  rapidly  increased. 

Quantitative  Precijntation  by  Alcohol. — Alcohol  precipi- 
tates globulins,  albumins,  proteoses,  and  peptones,  in  the 
order  named.  Animal-peptones  are  stated  by  Mann  to  be 
partly  soluble,  even  in  96%  alcohol,  thovigh  Kiihne  and 
Chittenden  observe  that  the  precipitation  is  much  more  com- 
plete in  the  presence  of  salts.  As  plant-proteins  vary  con- 
siderably in  the  strength  of  alcohol  required  for  their  pre- 
cipitation, the  following  series  of  experiments  was  designed 
to  ascertain  if  any  difference  could  be  detected  in  the  various 
fractions  obtained  by  gradually  increasing  strengths  .'f 
alcohol.  For  this  purpose,  a  protein-extract  was  prepared 
with  5%  sodium  chloride,  and  filtered  clear. 

(o)  Of  this  solution,  20  cc.  were  placed  in  each  of  eight 
centrifuge-tubes,    and   the   calculated   proportions  of    alcohol 
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and  water  added  so  that,  maiutaiuing  the  same  volume  cf 
liquid  throughout,  the  strength  of  spirit  ranged  from  10  to 
80%.  These  tubes  were  allowed  to  stand  over  night  to 
deposit,  then  spun  in  the  centrifuge.  After  decantation  of 
the  superfluid,  the  deposits  were  transferred  to  small,  accur- 
ately weighed  centrifuge-tubes,  washed  once  with  alcohol  of 
the  same  strength,  followed  by  two  washings  with  absolute 
alcohol,  and  finally  with  dry  ether.  The  tubes  were  next 
dried  carefully  at  SC"  C.  in  the  oven,  finally  at  110*  to  con- 
stant weight,  and  weighed  under  exact  conditions.  The 
contents  of  each  tube  were  then  shaken  out  into  a  weighed 
platinum  crucible,  and  the  tubes  reweighed.  The  dry  white 
powder  was  incinerated,  and  the  weight  of  the  ash  deter- 
mined.    The  weight  of  ash-free  protein  was  thus  obtained. 

{h  In  a  precisely  similar  series  of  duplicates  precipitated 
under  the  same  conditions,  as  nearly  as  possible,  the  moist 
deposits,  after  washing  with  alcohol  of  the  same  strength, 
were  each  transferred  to  a  Kjeldahl  flask,  and  the  nitrogen 
estimated. 

The  details  of  these  experiments  are  tabulated  below:  — 

Table  vi. 


No. 

Alcohol 
present. 

Preparation. 

Wt.  of 
deposit. 

Ash. 

Ash.  free 
protein. 

Nitrogen. 

Extract 

95% 
Alcohol 

Water. 

% 

cc. 

CC. 

cc. 

gm. 

gm. 

gm. 

gm. 

1 

5 

20 

6-5 

100 

00916 

0-0916 

0-0131 

2 

10 

20 

13-5 

93-5 

0-1188 

0-0020 

0-1168 

0-0164 

3 

20 

20 

27  0 

80-0 

0-1600 

0-0024 

0-1576 

0  0241 

4 

30 

20 

40-5 

66-5 

0-2055 

0-0024 

0-2031 

8-0289 

5 

40 

20 

54  0 

53  0 

0-2450 

0-0050 

0-2400 

0-0335 

6 

50 

20 

67-5 

39-5 

0-2600 

0-0072 

0-2528 

0  0347 

7 

60 

20 

81-0 

26  0 

0-2657 

0-0088 

0-2569 

0  0335 

S 

70 

20 

94-5 

13-5 

0-3035 

0-0166 

0-2869 

0-0375 

9 

80 

20 

107-0 

0 

0-3606 

0-0296 

0-3310 

0-0407 

These  results  are  plotted  in  the  accompanying  curves,  of 
which  the  ordinates  represent — in  A,  the  weights  of  nitrogen 
in  milligrams;  and  in  B,  the  weights  of  precipitate  in  centi- 
grams.    Abscissae  represent  the  percentages  of  alcohol  present. 
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The  nitrogen-curve,  A,  indicates  the  existence  of  more  than 
one  distinct  protein.  The  first  and  least  soluble  protein 
has  begun  to  precipitate  with  5%  alcohol,  and,  at  this  low 
concentration,   nearly   one-third   of  the  total  protein   in  tha 


2     BJ 

> 

) 

r 

^ 

y 

So 

/ 

y 

> 

> 

r 

■\ 

c 

/' 

Q 

p 

) 

\ 

) 

1    1 
ao&o 

/ 

/ 

/ 

/ 

> 

/ 

A 

/ 

s  -^ 

S    OS 

/ 

/ 

^   {. 

r' 

9 

^ 

/ 

r 

|3 

/ 

r, 

^ 

/ 

y 

/ 

ISd'SjIS 

> 

^ 

^ 

/ 

( 

/ 

/ 

/ 

^ 

i 

/I 

^    lU 

\ 

5 

* 

? 

/ 

i 

1 

B 


0     5      10  10  30 

^     Alcohol  per  cent. 


liO 


50 


60 


70 


80% 


extract  is  precipitated.  From  the  initiation,  iip  to  40% 
alcohol,  the  amount  of  this  protein  precipitated  is  roughly 
proportional  to  the  concentration  of  the  alcohol.  At  the 
limits  of  40  and  60%,  distinct  changes  in  the  solubility  are 
observed,  and  practically  the  same  amount  of  nitrogen  is 
precipitated.     At  the  latter  stage,  both  curves  rise  suddenly, 
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and  run  approximately  parallel  to  the  end.  The  latter  part 
of  the  curve  consists  of  the  protein  or  proteins  most  difficult 
to  precipitate  by  alcohol. 

With  a  concentration  of  55%  and  upwards,  of  alcohol,  the 
gums  present  in  the  extract  are  precipitated  with  the  protein, 
and  their  influence  on  the  percentage  of  nitrogen  in  the  latter 
part  of  the  curve  is  noticeable.  The  two  curves  of  precipitate 
and  nitrogen,  however,  run  approximately  parallel  through- 
out. 

As  will  be  seen  from  the  foregoing  Tables,  in  addition  to 
the  proteins  existing  in  the  saline  extracts,  there  is  a  con- 
siderable amount  of  nitrogenous  compounds  in  a  form  other 
than  protein. 

(  N  in  form  of  soluble  proteins 40  % 

\N  left  ill  residue  of  seeds 15 

N  ill  non-protein  form 45 

%  of  the  total  N  in  the  seeds     ...    100- 

The  following  experimental  studies  are  devoted  to  the  eluci- 
dation of  the  nature  of  this  45%  of  the  nitrogen  of  the  same 
Acacia  seeds.  The  solutions  were  prepared  in  different  ways, 
and  the  results  are  all  stated  in  per  cent,  of  the  non-protein 
nitrogen,  taken  as  100. 

(1)  Fre/paration  of  the  solution — Method  («).  The  powdei-ed 
seeds  were  extracted  as  completely  as  possible  with  cold 
water.  After  filtering,  the  liquid  was  concentrated  on  ;:, 
water-bath  to  about  a  litre ;  the  coagulated  proteins  were 
removed,  and  the  remaining  proteins  precipitated  by  tannic 
acid.  The  latter  reagent  was  removed  from  the  solution  by 
lead  acetate,  the  lead  by  sulphuric  acid  and  hydrogen  sul- 
phide, and  the  excess  of  the  latter  by  a  current  of  air. 

Method  (h).  The  seeds  were  extracted  as  completely  as 
possible  by  hot  water,  and  the  solutions  filtered.  The  com- 
bined fluids  were  concentrated,  and  poured  into  alcohol, 
making  a  solution  of  80%  in  strength.  After  standing  over 
night,  the  proteins  were  filtered  off.     The  clear  alcoholic  fluid 
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was   distilled,    and    the    remaining    aqueous   solution    diluted 
with  water  to  a  definite  volume. 

(2)  The  solution  tested  hy  protein-reagents:  — 

Millon's    reagent, — -very    faint   positive    reaction    after 

boiling. 
Heller's  nitric  acid  test, — nil. 

Xanthoproteic,     boiling    nitric,     then     ammonia, — ex- 
ceedingly faint  yellow. 
Ehrlich's    diazo-reaction, — doubtful,   perhaps     slightly 

positive  reaction. 
Biuret  test, — negative. 
Salicyl  sulphonic  acid — negative. 
Salicyl  sulphonic  acid — in  filtrate  after  saturation  with 

ammonium  sulphate,— no  ppt. 
Lead  acetate — no  ppt. 
Phosphotungstic  acid, — large  white  ppt. 
Mercuric  nitrate — bulky  white  ppt. 
The  solution  is,  therefore,  practically  protein-free,  and  the 
reactions  of  Millon's  and  Ehrlich's  solutions  show  that  only 
a  trace,  if  any,  of  tyrosin  or  histidin  can  be  present.  A  large 
amount  of   basic   substances   is   indicated    by   the  precipitate 
with  the  alkaloidal  reagent   phosphotungstic  acid  ;   and    this 
may,  of  course,  include  certain  lesser  polypeptides  which  do 
not  contain  a  biuret  reacting  group. 

(3)  The  distribution  of  the  nitrogen. — A  solution  of  the 
non-protein  nitrogen  compounds  was  prepared  by  method  (a), 
and  examined  in  the  following  manner :  — 

(i.)  The  total  amount  of  nitrogen  was  ascertained. 

(ii.)  A  portion  was  set  aside  under  a  bell-jar  with  milk  of 
lime,  for  the  Schlbsing  estimation  of  ammonia  ;  while  another 
portion  was  distilled  with  magnesia  in  a  current  of  steam, 
and  the  ammonia  collected  in  decinormal  acid.  The  Schlbs- 
ing method  gave  small  and  variable  results,  and  was  dis- 
carded.    When  the  solution  is  boiled  with  magnesia,  a  very 
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slow  evolution  of  ammonia  begins ;  it  continues  slowly,  hour 
after  hour,  and  does  not  seem  to  come  to  a  definite  end  in  a 
reasonable  time.  After  twenty  minutes  boiling,  about  1  cc. 
of  decinormal  ammonia  had  collected  ;  and,  after  four  hours, 
5  cc.  ;  it  was  then  distilling  at  the  rate  of  04  cc.  per  hour. 
(In  a  control,  it  was  found  that  the  whole  of  the  ammonia 
from  0-6  gm.  of  ammonium  chloride  was  distilled  in  less  than 
twenty  minutes,  at  the  same  rate  of  boiling  ;  and  required 
over  100  cc.  decinormal  acid.)  One  must  conclude  from  this, 
that  the  ammonia  does  not  all  exist  preformed  in  the  solu- 
tion, but  is  evolved  from  a  substance  which  slowly  decom- 
poses by  the  action  of  magnesia,  when  boiled. 

(iii.)  The  original  solution  was  next  treated  with  phos- 
photungstic  acid,  and  the  precipitate  of  basic  compounds 
assayed  for  nitrogen.  A  phosphotungstic  precipitation  was 
also  done  on  the  solution,  previously  boiled  with  magnesia  for 
four  hours. 

(iv.)  The  phosphotungstic  filtrate  from  the  former  was  dis- 
tilled with  magnesia,  while  a  part  was  hydrolysed  by  boiling, 
for  two  hours,  in  107  HCl,  then  neutralised,  and  distilled 
with  magnesia. 

(v.)  The  phosphotungstic  filtrate  from  No.  i.,  was  examined 
for  amino-groups  by  the  sodium  hypobromite  method.  The 
phosphotungstic  acid  was  removed  as  barium  salt,  and  excess 
of  barium  precipitated  by  carbon  dioxide.  The  nitrogen 
evolved  by  the  hypobromite  was  measured  in  a  eudiometer. 

The  order  of  the  experiments  is  indicated  thus :  — 

Magnesia  distillation  (ii.)  — ^phosphotung.(iii.)  — ^aod.  hypobromite  (v.) 

Phosphotungstic  (iii.)   ->    |5''i'"f*'?"  <':^  ^.  ,.„  ,. 
'^  6         V      /        ^     y^hydrolyais  and  distillation. 

The  percentage  of  nitrogen  obtained  in  each  of  the  above 
determinations,  is  set  out  in  the  following  table:  — 
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Table  vii. 

N. 
(i.)  Total  nitrogen  in  the  protein-free  solution 100 '0 

(ii.)  Ammonia  evolred  in  the  cold  by  lime  water 2'8 

,,          distilled  with  magnesia 99 

(iii.)  Pptd.  by  phosphotung.stic  acid  after  distilln 182 

(v.)  Sod.  hypobrom.  in  phosphotung. -filtrate  after  distilln....  19'3 

Undetermined    ...  52  6 

(iii)  Phoaphotungstic  ppt.   in  orig.    solution 20'2 

(iv.)  ,,  filtrate  distilled  with  magnesia 1'13 

,,  ,,        hydrolyaed  and        ,,        4*23 

(4)  The  next  series  was  carried  out  on  a  solution  obtained 
by  method  (b),  protein  precipitated  by  alcohol. 

The  following  diagram  will  serve  to  show  the  order  of  the 
experiments. 

^^^nitrous  acid. 
Hydrolysis  and  distn.  —  ^  —  hydrolysis  and  distu.  — ^nitrous  acid. 
~~~~^phosphotung. 

(i.)  The  solution  was  hydrolysed  by  boiling  in  8%  hydro- 
chloric acid,  for  two  hours,  neutralised,  and  distilled  with 
magnesia,  and  titrated  every  hour. 

Table  viii. 

After  1st  hour  8-07% 

2nd    „     0-66 

3rd     „     0-46 

4th     ,,     0-41 

4  hours.  9-6%  of  the  N. 

(ii.)  The  same  solution  was  then  hydrolysed  a  second  time 
in  8%  hydrochloric  acid,  for  two  hours,  and  the  distillation 
with  the  magnesia  repeated. 

Table  ix. 

Distilled  i  hour 5-2% 

i      ,,     longer 1-2 

b.     M         „       0-8 

*     „         „       0-8 

8-0  %  of  the  N. 
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(iii.)  The  above  hydrolysis,  with  8%  HCl,  was  accom- 
panied by  a  considerable  blackening  of  the  solution,  due  to 
the  formation  of  melanoidin.  After  the  first  hydrolysis,  the 
residue  in  the  retort  from  the  distillation  was  dissolved  in 
sulphuric  acid,  and  allowed  to  stand.  The  black  precipitate 
was  filtered  oflf.     It  contained  4-8%  of  the  nitrogen. 

(iv.)  The  solution,  after  these  two  distillations,  was  now 
used  for  the  estimation  of  amino-groups ;  and,  first,  the 
sodium  hypobromite  method  was  tried,  with  entirely  negative 
results.  That  is,  after  acid  hydrolysis  and  distillation  of  the 
ammonia  formed,  those  substances  are  destroyed,  which  had 
previously  liberated  nitrogen  gas  with  this  reagent. 

The  nitrous  acid  method  of  Sachsse  and  Kormann  was 
then  applied. 

The  apparatus  gave  the  theoretical  yield  of  nitrogen  from 
a  sample  of  pure  asparagin.  Portion  of  the  solution,  after 
the  first  hydrolysis  and  distillation,  was  treated  by  the  above 
nitrous  acid  process,  and  gave,  after  all  the  necessary  cor- 
rections were  made,  65-7%  of  the  nitrogen.  The  solution, 
after  the  second  hydrolysis  and  distillation,  yielded,  in  the 
same  way,  38-8%  of  the  nitrogen. 

(v.)  After  the  first  hydrolysis  and  distillation,  the  solution 
was  treated  with  phosphotungstic  acid  for  basic  substances, 
and  the  precipitate  contained  141%  of  the  nitrogen. 

The  results  obtained  from  this  series  of  experiments  may 

now  be  tabulated  as  under :  — 

Table  x. 

Total  nitrogen  in  the  protein-free  solution 100 

(i.)  Hydrolysed  and  distilled  with  magnesia 96 

(iii.)  Melanoidin  formed   by  above   hj'drolysis 4'8 

(ii)  Second  hydrolysis,  distilled  with  magnesia 8'0 

(iv.)  Nitrogen  evolved  b}'  sodium  hypobromite nil 

Half  nitrogen  evolved  by  nitrous  acid 38'8 

Undetermined  N  ...  388 

(i.)  First  hydrolysis  and  distillation  with  magnesia  96 

(v.)  Precipitated  by  phosphotung.  after  hydrolysis  and  distilln.     14'1 

(i.)  First  hydrolysis  and  distilln.  with  magnesia 9'6 

(iv.)  Half  N  evolved  by  nitrous  acid  after  hydrol.   and  distilln.     65 '7 
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(5)  Seeing  the  effects  of  two  successive  hydrolyses,  in  de- 
composing certain  of  the  constituents,  to  be  so  marked,  the 
following  series  was  designed  to  show  the  effect  of  varying 
the  conditions  of  hydrolysis.  For  this  purpose,  a  solution 
was  obtained  by  the  method  described  in  paragraph  1  (b), 
and  was  further  treated  in  the  following  manner.  The  liquid 
was  made  to  contain  5%  (by  weight)  of  sulphuric  acid,  and 
a  solution  of  phosphotungstic  acid  was  added  till  no  further 
precipitate  formed  on  standing.  The  clear  fluid  was  decanted, 
and  the  rest  separated  by  the  centrifuge,  the  precipitate 
being  washed  with  the  dilute  reagents.  From  the  fluid,  the 
reagents  were  removed  by  baryta  in  slight  excess,  and  the 
latter  by  carefully  titrating  with  sulphuric  acid,  till  the 
colour  with  phenolphthalein  was  just  removed.  After  filtra- 
tion, the  clear  pale  yellow  fluid  was  divided  into  five  equal 
portions   for  hydrolysis,   as   follows:  — 

a.  Boiled  for  i  hour    with  8%  (by  wt. )  hydrochloiic  acid. 
h.             ,,          2  hours     ,,      8            ,,  ,, 

r  4  S 

">•  11  8       ,,  ,,8  ,,  ,, 

c.  ,,        15      ,,  ,,    25  ,,  sulphuric  acifl. 

The   hydrolysed    fluids   were    then     each     neutralised,    and 

distilled  with  magnesia  by  a  current  of  steam  into  standard 

acid.     The  distillate  was  titrated  after  every  hour,   for    four 

consecutive  hours,   and  gave  the  following  figures :  — 


Table 

XI. 

a. 

h. 

c. 

d. 

e. 

After  l8t  hour  ., 

•    9-41% 

10-38% 

1 1  -86  % 

13-73% 

24-6% 

,,     2nd     „ 

1-00 

0-86 

0-72 

1-29 

3-2 

,.     3rd     ,, 

0-72 

0-43 

100 

100 

2-3 

„      I'll     ,, 

07-2 

0-43 

0-28 

0-43 

0  9 

11-85  12-10  13-86  16-45  310% 

per  cent,  of  the  non-protein  N  in  the  extract. 

Results. — In  the  above  extract,  after  phosphotungstic  acid 
precipitation,  the  process  of  hydrolysing  decomposes  some  of 
the  constituents,  with  the  liberation  of  ammonia.  The 
quantity  of  ammonia  set  free  increases  with  the  length  of 
time  the  solution  is  boiled,  and  also  with  the  strength  of  the 
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acid  used.  Secondly,  the  titrations,  after  distilling  for  four 
hours,  are  still  yielding  nuich  ammonia,  and,  no  doubt, 
would  have  continued  for  many  hours  longer,  so  that  even 
the  last  result  of  31%  is  not  at  all  the  maximum  figure 
obtainable. 

Thirdly,  the  ammonia  which  distils  is  not  all  preformed  in 
the  solution ;  after  the  first  hour,  all  preformed  ammonia 
must  have  been  evolved,  and  the  solution,  by  the  continued 
boiling  with  magnesia,  still  liberates  ammonia  slowly,  and 
in  gradually  lessening  quantity.  This  is  not  characteristic 
either  of  amides  or  amino-acids. 

However,  the  residual  fluids  in  the  distillation  flasks  were 
now  examined  for  compounds  possessing  the  amino-group. 
The  apparatus  for  the  nitrous  acid  method  of  Sachsse  was 
used  as  in  a  former  operation.  In  the  majority  of  these 
determinations,  no  nitrogen  was  evolved.  In  a  few,  a  small 
amount  only  was  obtained,  which  would  account  for  less 
than  0-5%  of  the  non-protein  nitrogen. 

The  same  residual  fluids,  after  distillation  with  magnesia, 
were  next  submitted  to  the  Sorensen*  titration. 

In  this,  the  solution  is  titrated  with  one-fifth  normal 
sodium  hydroxide,  before  and  after  treatment  with  neutral 
formaldehyde.  In  the  first  stage,  free  acid  and  also  those 
carboxyl  groups  which  are  distant  from  an  amino-group  are 
neutralised ;  and,  in  the  second  stage,  the  formaldehyde 
removes  the  amino-group,  and  with  it  disappears  the  pro- 
tective influence  of  the  latter  on  the  a  carboxyl-group,  there- 
by making  the  carboxyl-group  available  in  the  second 
titration. 

Results. — Solutions  a,  h,  c,  d ,  e,  when  titrated,  were 
found  to  be  neutral.  After  addition  of  the  formaldehyde 
solution,  they  still  remained  neutral.  From  these  results 
we  should  conclude  that  compounds  containing  the  amino- 
group  were  absent. 


»Biochem.  Zeitsch.  7,  1907,  s.45. 
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The  solid  cotifenf  of  the  inotein-free  extract. — A  portion 
of  No.  4  extract,  after  precipitation  of  the  proteins  with 
alcohol,  was  taken,  to  ascertain  the  amount  of  total  solids 
present  in  it.  Fifty  cc.  were  evaporated  in  vacuo  over  sul- 
phuric acid  at  ordinary  temperature,  and  dried,  over  CaCly,, 
in  a  vacuum  desiccator,  to  constant  weight.  The  residue  was 
equivalent  to  20%,  by  weight,  of  the  seeds.  A  larger  volume 
also  was  evaporated  at  a  gentle  heat  to  a  syrup,  then  put 
aside  for  some  time  to  crystallise.  After  the  lapse  of  a  few 
weeks,  it  was  still  a  clear  yellow  syrup  showing  no  signs  of 
crystal-formation.  However,  on  examining  it  some  months 
later,  with  a  lens,  it  was  observed  to  contain  numerous 
tyrosin-like  clusters  or  groups  of  radiating  needles.  These 
minute  crystals  did  not  possess  the  opaque  white  appearance 
so  characteristic  of  tyrosin,  and  gave  a  negative  Millon 
reaction.     The  residue  was  then  a  tough  and  horny  mass. 

Another  portion  of  the  same  solution,  No.  4,  was  precipi- 
tated by  mercuric  nitrate.  From  the  precipitate,  the 
mercury  was  removed  by  hydrogen  sulphide,  and  the  liquid 
evaporated,  at  a  very  gentle  heat,  to  a  syrup,  then  set  aside. 
After  standing  many  weeks,  no  crystallisation  had  taken 
place,   the  substance   remaining   as   a   clear   dark   syrup. 

A  part  of  the  same  solution.  No.  4,  was  then  examined  for 
lipoids,  by  shaking  out  with  pure  ether,  a  number  of  times. 
The  ethereal  liquid  was  dried  with  calcium  chloride,  then 
evaporated  to  dryness,  and  the  residue  weighed.  It  amounted 
to  0-546%,  by  weight,  of  the  seeds.  By  assuming  the  whole 
of  this  ether  extract  to  be  lecithin  (which  contains  1-78%  of 
N),  the  nitrogen  required  would  be  00097,  a  quantity  which 
amounts  to  just  0-48%  of  the  non-protein  nitrogen.  It  may, 
therefore,  safely  be  concluded  that  the  possible  lecithin- 
nitrogen  does  not  exceed  0-5%  of  the  whole  non-protein 
nitrogen  present. 
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Discussion  of  Results. 
i.      The        Proteins. 

Soluhdit [/. — The  seeds  of  Acacia  i^ijcnantha  contain  4-5% 
of  nitrogen,  partly  in  the  form  of  protein,  and  partly  as 
other  nitrogenous  compounds.  Table  i.  shows  that,  of  the 
total  nitrogen,  over  70%  can  be  extracted  from  the  seeds  by 
water,  and  13%  by  sodium  chloride.  By  extracting  as  com- 
pletely as  possible  with  10%  salt  solution,  and  treating  with 
a  5%  tannic  acid  solution,  the  proteins  precipitated  corres- 
pond to  40%  of  the  nitrogen,  and  the  filtrate  contains  45% 
nitrogen  as  non-protein  compounds.  The  solubility  of  the 
proteins  in  salt-solution  is  greatly  increased  by  nearly  neu- 
tralising to  phenolphthalein.  In  Table  ii.,  are  given  the 
relative  amounts  of  protein  extracted  by  sodium  chloride 
from  1  to  10%,  alone,  and  with  alkali  added  till  nearly 
neutral. 

Alone.  Witli  01  %  alkali. 

Sodium  chloride     1% 5  8 

10% 8  10 

Sodium  hydroxide  01% 8 

The  same  amount  is  extracted  by  01%  alkali  as  by  10% 
salt. 

An  extract  of  the  seeds  in  10%  salt-solution  filtered  clear, 
slowly  becomes  acid  to  litmus,  and  deposits  protein  on  stand- 
ing. According  to  Osborne,  an  insoluble  salt  is  formed  of  the 
basic  proteins  with  the  free  acid  of  the  extract. 

Action  of  various  ]}reci'pifaiifs. — From  a  10%  salt-extract, 
the  following  reagents  precipitate  the  proteins  in  decreasing 
amounts,  in  the  order  given,  and  in  the  following  relative 
proportions :  — 

Tannic  acid 14"    %  of  the  total  N 

'rrichloracetic  acid 1 1  "5 

Heat  coagulation 10" 

Carbon  dioxide 9" 

Sodium  chloride  saturation 2" 

A  5%  tannic  acid  solution  was  added  to  the  10%  salt-extract 
till  no  further  precipitation  took  place,  avoiding  excess.     The 
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solutions  were  kept  cool  by  standing  in  water.  This  reagent 
precipitates  the  largest  amount  of  protein,  and  the  filtrates 
were  biuret-fi'ee.  With  regard  to  the  nature  of  this  protein, 
the  following  authorities  are  quoted:  — 

Sebelit'M,*  ISSiJ,  jn't'parcd  proteins  by  salting  out  egg-all )uiii in, 
casein,  etc.,  and  found  that  these  were  completely  precipitated 
from  solution  liy  tannic  acid,  giving  nitrogen-free  filtrates.  He 
used  a  solution  of  tannic-acetic  acids  and  alcohol. 

Effront,  t  1<^99,  showed  that  the  end-products  of  peptic  diges- 
tion of  fibrin  escape  precipitation  with  tannic  acid,  and  that, 
besides  peptones,  some  albumoses  remain  in  solution. 

Neumeister:J:  states  that  this  reagent  precipitates  all  proteins, 
including  proteoses  and  peptones. 

Simon,§  separated  the  total  i)roteins  of  milk  completely  by  a 
solution  of  tannic-acetit"  acids  and  alcohol,  but  found  that,  with 
tainiic  acid  alone,  ([uantitative  results  could  not  be  obtained;  also 
that  good  results  ensued  oidy  when  sufficient  inorganic  salts  were 
present. 

Hedin,  II  1901,  b}'  using  a  tannin-salt-acetic  acid  solution, 
showed  that  the  amount  precipitated  varied  with  the  concenti-a- 
tion  of  the  protein-solution;  and  further,  that  the  tannin-filtrate 
contained  peptones  and  low-er  products  of  digestion. 

Mack,^  1904,  after  preparing  pure  peptones  by  Siegfried's 
method,  showed  that  they  were  precipitated  from  strong  solutions 
by  tannic  acid,  the  precipitates  being  soluble  in  acetic  acid. 

Winterstein  and  Bissegger**,  1906,  used  the  tannic-acetic  acidx 
alcohol-mixture  to  pre<;ipitate  the  total  protein  of  clieese-extracts, 
and    found   that   the   results   were   influenced  by  the  amount  of 

*  Skbelien— Zeit.  physiol.  Cliein.  13,  1889,  135. 
t  Effront— Chein.  Ztg.,  24,  1899,  770,  783. 
J  Nkumkistkr— Lehrl).  H.  ph3'sioI.  Chem.  ii.,  234. 
§  SiMo.N— Zeit.  pliysiol.  Cheni.  33,  1901,  470. 
II  Hkdin— Journ.  Plij'siol.  30,  1904,  156,  195. 
U  Mack— Zeit.  physiol.  Chem.  42,  1904,  259. 
**    WiNTERSTKIN  11.   BiSSEGGER.  — r6id.  47,   1906,  38. 
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tannic  acid  used,  and  that  the  presence  of  sodium  chloride  makes 
separation  more  complete. 

Mey  *,  1906,  found,  in  the  tannin  filtrate  from  peptic  digests, 
numei'ous  peptone-like  substances  giving  the  biuret  reaction. 

Jiigelow  and  Cook  f,  1906,  by  numerous  experiments,  deter- 
mined the  conditions  of  maximum  precipitation  for  Witte's 
peptone  to  be  concentration  of  tannic  acid  5%,  sodium  chloride 
15%,  in  the  final  solution  in  which  precipitation  is  made.  This 
gave  the  maximum  pi'ecipitation  of  proteins,  and  separated  94% 
of  the  nitrogen  of  Witte's  peptone.  This  reagent  precipitated 
proteoses  and  peptones  at  12°C. 

►Suzuki  I,  1907,  employed  a  tannin-salt  solution  in  his  experi- 
ments on  germinating  seeds,  to  separate  total  proteins,  including 
peptones. 

Bialosuknia  §,  1908,  and  numerous  other  workers  in  plant- 
proteins,  measure  the  activity  of  proteolytic  enzymes  by  the 
increase  of  nitrogen  in  the  tannin  filtrates. 

These  references  suffice  to  show  the  uncertainty  which 
existed  with  regard  to  the  completeness  of  the  precipitation 
by  tannic  acid.  There  is  no  doubt  concerning  the  true  pro- 
teins, as  Sebelien  showed,  their  precipitability  being  complete 
when  the  correct  conditions,  as  to  the  amount  of  reagent  and 
concentration  of  protein,  are  found  for  each  case,  condi- 
tions which  vary  with  the  nature  of  the  protein.  But,  in 
dealing  with  protein-derivatives,  there  is"  now  sufficient 
evidence  to  show,  that  many  of  the  polypeptides  are  redis- 
solved  by  excess  of  the  reagent,  so  that  the  filtrates  may  give 
a  positive  biuret  reaction.  Since  the  polypeptides  may  exist 
in  decreasing  molecular  magnitude,  from  the  very  complex 
to  the  simple  dipeptides,  it  would  appear  useless  to  fix  any 
limits  as  to  which  are,  and  which  are  not  precipitated.  But 
it  is  quite  certain  that  the  smaller  members  are  soluble. 

*  MRY—ihid.  48.  1906,  81. 

t  BiGELOW  k  Cook — Journ.  Amer.  ("hem.  Soc.  28,  1906,  1485. 

X  SuzDKi— Joiun.  Biol.  Chein.  iii.,  1907,  268. 

§  Bialosuknia— Zeit.  physiol.  Cheni.  58,  1908,  487. 
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The  trichloracetic  acid  figure  is  less  than  that  for  tannic 
acid.  Most  proteoses  and  peptones  are  soluble  in  this  reagent. 
Distinct  evidence  of  proteoses  is  given  in  Table  iv.,  by  the 
deposit  formed  on  cooling  the  hot  filtrate ;  this  deposit  redis- 
solves  on  heating.  Proteoses  are  only  partially  precipitated 
by  excess,  dissolve  on  boiling,  and  re-appear  on  cooling, 
while  peptones  are  not  precipitated.* 

The  protein  coagulated  by  boiling  the  salt  extract,  slightly 
acidulated  with  acetic  acid,  is ,  considerably  less  than  the 
tannin-precipitate.  The  results  of  Osborne,  Chittenden  and 
Mendel  t,  show  that  coagulation  of  reserve-proteins  -.'f 
seeds  is  always  incomplete,  and  that  their  behaviour  is 
wholly  diffei-ent  from  that  of  animal-proteins.  On  thi.^ 
account  we  cannot  designate  the  uncoagulable  protein,  which 
is  precipitated  by  tannic  acid,  as  proteose  and  peptones, 
which  is  so  often  done  in  the  separation  of  animal-proteins. 

Carbon  dioxide  precipitates  a  little  over  one-half  (63%) 
the  amount  obtained  by  tannic  acid.  This  probably  represents 
the  actual  globulins  present. 

A  very  small  quantity  only  is  obtained  by  complete  satura- 
tion with  sodium  chloride. 

By  fractional  salting  out  with  ammonium  sulphate,  pre- 
cipitation begins  with  six-tenth's  saturation.  The  globulins, 
which  are  most  readily  salted  out,  appear  first  ;  and  since  we 
have  seen  that  carbon  dioxide  shows  the  presence  of  at  least 
63%  of  globulins,  they  must  constitute  the  whole  of  the 
seven-tenth's  fraction,  and  part  of  the  eight-tenth's.  All 
the  work  done  on  the  globulins,  up  to  within  a  few  years 
ago,  was  based  on  the  fact  that  globulins  were  defined  as 
those  proteins  which  could  be  salted  out  by  half-saturation 
with  ammonium  sulphate — a  definition  very  far  removed 
from  the  trvith,  and  according  to  which  the  extract  would 
contain  no  globulins  at  all. 


Martin,  C.  J.,  Journ.  Physiol.  15,  1894,  375. 
t  Jourii.  Physiol.  17,  lS9t,  48. 
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By  quantitative  precipitation  with  alcohol,  in  increasing 
successive  concentrations,  a  differentiation  occurs  into  at 
least  two  distinct  proteins.  The  precipitation  of  the  first 
runs  approximately  proportional  to  the  concentration  of 
alcohol,  from  the  commencement  to  40/^.  From  40  to  60% 
the  nitrogen  is  nearly  constant,  and  a  second  jirotein  is 
indicated  at  60%  concentration,  by  the  sudden  change  in  the 
solubility  of  the  precipitate,  and  the  increase  in  amount  of 
nitrogen. 

ii.    The    n  o  n  -  p  r  o  t  e  i  n     Nitrogen     Compounds 

The  experimental  work  may  be  grouped  under  the  follow- 
ing headings : — 

A. — Preparation  of  a  protein-free  solution  containing 
other  nitrogen  compounds,  and  proof  of  absence  of  protein. 

B. — Distillation  of  free  ammonia  in  the  solution. 

C. — Hydrolysis  by  dilute  acids  under  a  reflux  condenser, 
and  subsequent  distillation  with  magnesia,  by  Sachsse's 
method  for  amides. 

D. — Continued  and  drastic  hydrolysis,  involving  decompo- 
sition of  substances  which  yield  more  ammonia  than  C. 

E. — Precipitation  of  basic  constituents  with  phospho- 
tungstic  acid. 

F. — Examination  for  compounds  containing  the  amino- 
group. 

A. — The  non-protein  nitrogen  solutions  are  obtained  by 
two  methods,  (a)  Cold  saline  extracts  are  precipitated  by 
tannic  acid,  lead  acetate,  and  hydrogen  sulphide,  (b)  Hot 
distilled  water  extracts  are  precipitated  in  80%  alcohol.  The 
alcohol  containing  the  non-protein  constituents  is  distilled  e 
under  reduced  pressure,  the  aqueous  residue  diluted  with 
water,  and  filtered.  Evidence  is  shown  that  these  solutions 
are  practically  protein-free.  The  solutions  contain  no  nitrates 
and  no  alkaloids,  and  when  distilled  no  nitrogen  is  found  in 
the  distillate. 


U\    JAMES    M.     PETRIE.  121 

B. — Amniuiiia  is  obtained  fioui  all  the  extracts  by  distil- 
ling with  magnesia  in  a  current  of  steam.  Zymolysis  during 
the  extraction  of  the  seeds,  with  its  consequent  liberation  of 
ammonia,  is  entirely  excluded  in  method  (b)  by  boiling. 
That  this  ammonia  is  actually  free  in  the  extracts,  is  doubt- 
ful, since  the  desaniidising  enzymes  of  seeds  do  not  become 
active  till  germination  begins.  There  remains  then  the 
probability  that  compounds  are  present,  which  decompose 
with  great  ease  by  distilling  with  magnesia.  In  support  of 
this,  we  have  (in  Table  vii.,  iv.)  the  result  of  a  distillation, 
following  the  removal  of  all  pre-existing  ammonia,  and  other 
basic  compounds,  with  phosphotungstic  acid :  ammonia  is 
formed  as  before.  Again,  when  distilled  directly  (Table 
vii.,  ii.),  and  after  hydrolysis  with  dilute  acid  (Table  x.,  i.) 
practically  equal  quantities  are  obtained  in  the  same  time. 

C. — By  hydrolysing  with  dilute  acids,  amides  split  off 
ammonia  with  great  readiness,  which  distils  off  rapidly  with 
magnesia.  In  Tables  viii.  and  xi.a,  the  minimum  figures  are 
obtained  under  conditions  well  known  to  yield  the  whole  of 
amide-ammonia.  These  are  about  8-10%  of  the  non-protein 
nitrogen,  and  would  represent  about  2%  of  asparagin  in  the 
seeds.  On  the  other  hand,  when  the  attempt  is  made  to 
isolate  amides  by  Schulze's  method  with  mercuric  nitrate, 
only  a  syrupy  residue  is  left,  which  shows  no  crystallisation 
on  long  standing.  Again,  the  magnesia  distillations,  instead 
of  coming  to  a  sharp  finish,  apparently  go  on  for  some  con- 
siderable time,  evolving  ammonia  (Table  xi.),  as  if  it  were 
gradually  formed  by  the  slow  decomposition  of  substances 
other  than  amides.  In  consequence,  the  invariable  pro- 
cedure of  ascribing  to  amides,  this  ammonia  obtained  by 
Sachsse's  process,  can  certainly  not  be  applied  here. 

D. — By  increasing  the  duration  of  hydrolysis,  and  strength 
of  acid,  the  decomposition  is  accelerated,  with  an  increased 
liberation  of  ammonia.  Boiling  with  25%  sulphuric  acid,  for 
15  hours,    results   in   the   formation     of    31°/     of    ammonia- 
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nitrogen.  Even  after  this  powerful  treatment,  the  ammonia 
distillation  is  drawn  out  for  some  hours,  as  is  seen  ni 
Table  xi.,  e. 

E. — The  phosphotungstic  precipitates,  when  dissolved,  and 
the  reagent  removed  with  barium  hydroxide,  begin  rapidly 
to  decompose ;  and,  within  a  few  days,  considerable  volumes 
of  trimethylamine  are  liberated.  This  strong  evidence  of 
the  presence  of  cholin  is  partly  confirmed  by  subsequently 
obtaining  the  characteristic  haemin-like  crystals  of  cholin 
per-iodide,  which  are  recognised  under  the  microscope  in 
abundance.  That  this  free  cholin  has  not  its  origin  in 
lecithin  or  other  lipoids  occurring  in  the  extract,  is  seen  from 
the  small  amount  of  lecithin,  05%,  obtained  by  ether-extrac- 
tion. Both  cholin  and  betain  have  been  identified  by 
Schulze  in  leguminous  seeds. 

The  same  solution  gives,  with  silver  sulphate,  a  consider- 
able precipitate  containing  xanthin-bases,  and,  after  satura- 
tion with  baryta,  a  precipitate  which  probably  contains 
arginin.  The  total  nitrogen- value  of  these  basic  compounds 
is  20%  of  the  non-protein  nitrogen,  but  when  the  phospho- 
tungstic precipitation  follows  hydrolysis,  only  14%  is  ob- 
tained. The  difference  is  mostly  accounted  for  by  the  forma- 
tion of  a  large  amount  of  melanoidin,  which  is  explained  by 
Samuely*  as  probably  due  to  the  association  of  the  nitro- 
genous compounds  with  carbohydrates  j^resent  in  the  solution, 
and  their  oxidation  during  the  hydrolysis  with  acid. 
Schmiedebergt  noticed  also  that  xanthin  bases  and  carbohy- 
drates gave  rise  to  melanoidin,  when  boiled  with  acids. 

F. — In  the  examination  of  the  solution  for  compounds 
containing  the  amino-group,  the  following  results  wei'e 
obtained  :  — - 


*  Hofmeistei's  Beittar;e,    1902.  s.35.5. 
t  Arch.  f.  exp.  Path.  u.  Phannak.,  43,  1899,  n.r,; 
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I        Sodium        I 
liypobrom.  N. 


Nitrous 
Acid  N. 


After  :— 

1.  Magnesia  dist.  +  phospiiotung.  acid 

2.  Hydrolysis  and  distillation 

3.  Hydrolysis  +  liydrolysis  and  distilln... 

4.  Phospholuiig.   -1-  hj'drolysis  and  distilln. 


Of  the  compounds  known  to  evolve  nitrogen  gas  with 
sodium  liypobromite,  ammonia  and  basic  compounds  are 
excluded  in  1,  and  only  certain  amides  are  left  to  represent 
the  19-3%  of  nitrogen.  In  2,  amides  also  are  excluded  and 
no  nitrogen  was  obtained.  Although  the  two  plant-amides, 
asparagin  and  glutamin,  do  not  evolve  ammonia  with  hypo- 
bromite  till  hydrolysed  with  dilute  acids,  yet  this  does  not 
exclude  the  existence  of  other  compounds  in  which  the 
amino-group  is  in  a  less  stable  position,  and  which  would 
evolve  ammonia,  like  urea,  allantoin,  etc.,  with  this  reagent. 
It  is  significant  that  the  nitrogen  in  1,  and  that  obtained  by 
Sachsse's  method  after  prolonged  hydrolysis  (Table  xi.  d), 
and  which  has  been  already  discussed  as  a  possible  amide- 
figure,  are  approximately  the  same.  This  reagent  does  not 
liberate  nitrogen  from  amino-acids. 

Nitrous  acid,  on  the  other  hand,  decomposes  almost  all 
amino-groups  with  evolution  of  nitrogen.  After  hydrolysis, 
such  compounds  must  be  present,  representing  the  high  figure 
in  2.  After  a  double  hydrolysis,  the  nitrogen  evolved  by 
nitrous  acid  is  reduced  to  about  one-half,  and,  following 
phosphotungstic  acid  and  hydrolysis,  no  nitrogen  is  obtained. 

Amino-acids. — Van  Slyke*  found  that  no  nitrogen  was 
evolved  from  prolin  or  glycin  anhydride  which  contain  the 
imino-group  :  also  that  guanidin,  creatin,  and  the  amide- 
group  of  asparagin,  do  not  react.  Slyke  and  Hartf  have 
shown  that  amino-acids,  boiled  with  magnesia,  do  not  evolve 


*  Jouin.  Biol.  Chem.  7,  1910,  p.  xxxiv, 
1  Amer.  chem.  Jouin.  29,  1903,  168. 
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ammonia.  Krviger  and  Schmid*  heated  amino-acids  with 
concentrated  sulphuric  acid  at  160°  C,  and  showed  that  no 
ammonia  was  given  off  on  distillation  with  alkali.  Now  2 
and  3  show  that  the  nitrogen  is  obtained  from  compounds 
which  are  rapidly  decomposed  by  hydrolysis,  and  4  that, 
after  removal  of  basic  compounds,  the  hydrolysis  and  distil- 
lation remove  these  readily  decomposable  compounds  almost 
entirely.  We  can,  then,  only  conclude  from  the  above  that 
amino-acids  are  not  present,  or  exist  in  very  small  amounts 
(See  4)  in  the  non-protein  nitrogen  solution.  This  conclu- 
sion is  confirmed  also  by  the  formaldehyde  titration. 

This  slow  decomposition,  with  formation  of  ammonia,  is 
characteristic  of  certain  groups  of  organic  compounds. 
Erdmann  f  has  shown  that  compounds  containing  the  nitril 
grouping,  when  heated  with  sulphuric  acid,  form  amines, 
and  finally  ammonia. 

Embdeni  found  that  cystin  gives  off  ammonia,  when  boiled 
for  a  long  time  with  magnesia  ;  and  Mathews  and  Walker§ 
that  it  oxidised  spontaneously  in  alkaline  solutions,  setting 
free  ammonia.  Neuberg  and  Mayer||  crystallised  cystin  in 
radiating  bunches  of  needles  like  ty rosin. 

Jollest  by  slow  oxidation  of  plant-protein,  at  ordinary 
temperature,  obtained  urea  50%,  nitrogen  in  phosphotungstic 
acid  precipitate  20%,  and  in  filtrate  30%  of  the  total  nitrogen. 
The  urea  originates  in  the — CONH — and — CONH^  groups 
of  the  protein  molecule,  and  is  analogous  with  the  breaking 
down  and  oxidation  of  proteins  in  the  organism. 

Plimmer**,  by  oxidising  albumins,  obtained  hydrocyanic 
acid,  and  he  states  that  it  arises  from  the  glycin  and  aspartic 


»  Zeit.  physiol.  Chem  30,  1900,  556. 
t  Ekdmann— Journ.  Biol.  Chem.  8,  1910,  41. 
X  Embukn— Zeit.  physiol.  Chem.  32,  1900,  95. 
§  Mathkws  &  WALKKR-Journ.  Biol.  Chem.  6,  1909,  289 
II  Nkuberg  k  Maykr — Zeit.  physiol.  Chem.  44,  1905,  472. 
H  Joi,LEs-!7)u/.  32,  1900,  361. 
"*  PLIMMER-Jouni.  Physiol.  32,  19U4,  51. 
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acid.  Maly*  and  others  also  obtained  oxidation-products  of 
proteins,  which  were  not  precipitated  by  tannic  or  phospho- 
tungstic  acids,  gave  no  Millon  or  xanthoproteic  test,  but  a 
positive  biuret.  These  products,  heated  with  alkali,  evolved 
large  amounts  of  ammonia :  after  hydrolyses,  they  yielded 
amino-acids  and  ammonia,  and  gave  off  nitrogen  when  acted 
on  by  nitrous  acid. 

Plants  and  seeds  contain  protease  and  oxidase  ferments, 
and,  therefore,  it  is  not  improbable  that  the  above  oxidation- 
products  are  present  in  the  non-protein  solution. 

Polype/ptides. — Swirlowskif  submitted  protein  to  hydro- 
lysis with  0-5/  hydrochloric  acid,  at  37"  C  for  six  months. 
The  phosphotungstic  filtrate  then  contained  27%  of  the  nitro- 
gen, and  no  amino-acids  could  be  obtained,  until  hydrolysed 
by  strong  acids.  These  polypeptides  gave  only  the  biuret 
reaction. 

We  have  now  seen  that  both  tannic  and  phosphotungstic 
acids  may  not  precipitate  the  smaller  polypeptides.  If  we 
assume  the  presence  of  these  in  the  Acacia  solutions,  then  (1) 
we  know,  from  the  negative  Millon  test,  that  the  tyrosin 
nucleus  is  not  a  constituent.  (2)  It  is  more  difficult  to  ex- 
plain the  absence  of  the  biuret  reaction  ;  though  it  is  just 
possible  that  the  biuret-yielding  group  is  absent,  it  is  more 
likely  that,  with  these  particular  polypeptides,  the  reaction 
is  not  reliable.  (3)  By  ordinary  hydrolysis,  only  small 
amounts  of  ammonia  would  be  set  free,  certainly  not  suffi- 
cient to  account  for  the  large  amount  obtained.  On  the  other 
hand,  if  oxidation  has  also  taken  place,  then,  as  has  already 
been  shown,  oxidation-products  could  be  slowly  formed, 
which  would  provide  large  amounts  of  ammonia  on  distilla- 
tion. (4)  By  the  severing  of  imino-linkings  in  the  poly- 
peptide  hydrolysis,    amino-groups    would     certainly     appear. 


*  Maly— Sitzber.  Wien.  Akad.  1889;  Monatshr.  1889. 
t  Zeit.  physiol.  Chem.  48,  1906,  252. 
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which  ought  to  be  detected  by  the  nitrous  acid  method.  The 
latter,  however,  gives  no  nitrogen  after  the  phosphotungstic 
precipitation  and  hydrolysis,  and  this  result  may  be  inter- 
preted, either  as  proof  of  the  absence  of  polypeptides,  or 
that,  by  steric  hindrance,  the  reaction  is  made  exceedingly 
slow. 
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Part  iv. — The  Nitrogen  of  Ripening  Seeds. 

P.v    James   M.    Petrie,    D.Sc,    F.I.C.,    Linnean-Macleay 
Fellow  op  the  Society  in  Bio-Chemistry. 

(From  (hf  Physiological  Laboratory  of  thp  University  oj 

Sydney.) 

The  investigations  of  Emmerling,  Wassilieff,  and  Schulze 
have  led  to  the  assumption  that,  during  the  ripening  of 
seeds,  organic  nitrogen  compounds-  are  transferred  from 
other  parts  of  the  plant,  principally  the  gi-een  leaves,  to  the 
seeds.  As  the  protein-content  of  the  seeds  rapidly  increases 
during  the  progress  of  ripening,  it  is,  therefore,  assumed 
that,  in  the  process,  the  synthesis  of  proteins  has  taken 
place,  that  the  protein  is  formed  where  the  carbon-assimila- 
tion is  most  active,  and  that  it  does  not  accumulate  there, 
but  is  transferred  to  the  growing  parts  of  the  plant. 

It  is  obvious,  since  the  proteins  occurring  in  the  sap  of 
plants  possess  entirely  different  properties,  both  physical  and 
chemical,  from  the  proteins  which  are  stored  as  reserve-food 
in  the  seeds,  that  a  change  must  take  place  in  the  constitution 
of  the  former.  Now  we  can  conceive  of  this  change  only  as 
one  of  cleavage  along  the  same  path  as  in  artificial  hydrolyses, 
and  having  as  end-products  the  amino-acids.  But  there  are 
also  formed  numerous  intermediate  products,  the  polypep- 
tides, diminishing  in  complexity,  from  the  very  slightly 
altered  metaprotein  downwards,  and  including  the  albumoscs 
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and  peptones.  Then  ammonia  is  always  set  free  as  the 
result  of  the  cleavage  of  protein. 

There  is  invariably  formed  in  the  leaves  of  plants,  by  a 
secondary  action,  a  group  of  substances  not  found  in  artificial 
hydrolysis,  viz. — the  amides,  glutamin  and  asparagin.  They 
are  formed  from  ammonia  and  carbohydrates,  and  hence  the 
ammonia  never  accumulates  in  the  plant  under  normal  con- 
ditions. This  cleavage  of  protein  is  the  work  of  the  protease 
ferments,  which  have  been  shown  to  have  a  wide  distribu- 
tion in  plants. 

The  soluble  cleavage-products  are  carried  to  the  growiag 
seed,  where  the  protein  is  regenerated,  probably  by  the 
reverse  action  of  ferments,  since  both  protease  and  erepsin 
have  been  found  in  unripe  seeds*  ;  and  it  has  been  shown 
that  t>he  same  ferments  are  able  both  to  hydrolyse  and 
synthesise  proteins  under  suitable  conditions.!  Emmerling]: 
and  others  were  led,  by  their  results,  to  the  view  that  the 
amides  were  the  principal  material  for  the  synthesis. 

Now  the  only  amides  yet  discovered  in  plants  are  those 
of  aspartic  acid  and  glutaminic  acid,  and  these  are  only 
two  out  of  about  twenty  known  hydrolytic  products  of  plant- 
proteins.  It  is,  therefore,  incomprehensible  how  the  entire 
molecule  of  the  protein  can  be  synthesised  chemically  from 
amides.  We  must  rather  look  for  an  interpretation  based 
on  our  present  knowledge  of  the  protein-chemistry ;  and, 
first,  when  we  consider  the  manner  in  which  the  hydrolysis 
of  proteins  is  brought  about  by  enzymes  ///  vitro,  we  find  a 
large  proportion  of  those  fii'st  cleavage-products,  meta- 
proteins,  albumoses,  peptones,  and  the  larger  polypeptides, 
with  only  small  amounts  of  amino-acids.  Then  we  should 
expect  to  find  these  substances  in  the  translocating  material 
of  the  living  plant. 

*  Zalkski— Ber.  Bot.  Ge.s.    23. 
t  Taylor— Jourii.  Biol.  Chem.  3,  1907,  p. 87. 

Brailsford  Robkrtson— i7«d.  p.95. 
X  Landw.  Versuchs-Stat.  B.34,  1;  B.54,  215. 
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Albumoses  and  peptones  were  identified  in  plants  by 
Schulze*  and  Neunieisterf  in  1894,  and  in  the  unripe  seeds 
by  Frankfurtt,  Nedokutschajeff^,  and  Zaleski^l. 

It  seems  most  probable,  then,  that  the  highly  complex 
globulins  and  albumins  of  the  seed-reserves  are  formed,  iu 
great  part,  from  these  proximate  cleavage-products  which 
are  still  to  be  recognised  as  simpler  proteins. 

There  is  no  doubt,  however,  that  amino-acids  also  exist  in 
the  ripening  seeds,  for  Wassilieff**  has  identified,  in  unripe 
seeds  of  Lupinus,  arginin,  histidin,  phenylalanin,  valin ; 
and  Schulzeft  found,  in  addition  to  the  above,  tyrosin  and 
lysih  in  unripe  seeds  of  Pisiim  sativum,  but  these  amino- 
acids  were  found  only  in  very  small  amounts.  It  is  most 
probable  that  they  are  the  result  of  very  slow  hydrolysis  of 
the  proteins  in  the  seeds,   by  the  ferments  present. 

Accompanying  those  essential  cleavage-products  in  the 
plant-sap,  there  occur  the  cleavage-products  of  other  sub- 
stances set  free  in  the  metabolism,  such  as  cholin,  betain, 
trigonellin,  vernin,  allantoin,  purins,  nucleins,  etc.  These 
are  also  conveyed  to  the  ripening  seed,  and  are  deposited 
there,  with  the  protein.  They  are  estimated  in  the  analyses 
with  the  nonprotein-nitrogen  compounds  ;  and,  as  far  as  we 
know,  are  unsuitable  material  for  the  protein-synthesis. 

As  the  seeds  ripen  and  the  total  nitrogen-content  increases, 
there  occurs  a  relative  change  in  the  distribution  of  the 
nitrogen,  as  designated  by  the  terms  protein-  and  nonprotein- 
nitrogen  respectively. 

In  order  to  interpret  this  change,  the  following  are 
selected  from  a  series  of  experiments  carried  out  at  the  be- 
ginning of  1909,  on  the  ripening  of  seeds. 


♦  Journ.  prak.  Chem.  B.  27,  358;  32,  449. 

t  Zeit.  f.  Hiol.  B.  xii. 

X  Landw.  Versuchs.  B.4',  453. 

§  Versuchs-Stat.  1902,  1903. 

IT  Ber.  d.  Bot.  Ges.  23. 

**  Journ.  exp.   Landwirtsehaft.  (riiss. )  1904,  S.34. 
+t  Zeit.  pliysiol.  Chem.  65,  1910,  S.431. 
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A. — Experiments      with       Vic  la      sativa. 

The  pods  of  the  Wild  Tare,  Vicia  sativa,  growing  in  the 
open  fields,  were  collected  in  March,  and  in  widely  different 
stages  of  their  development. 

Stage  1. — Very  immature  seeds,  small,  soft  and  green;  100 
of  these  seeds  in  the  fresh,  moist  state,  with  skins,  weighed 
0-9  gm. 

Stage  2. — Older  seeds,  larger,  soft  and  green;  100  of  these 
weighed  31  gms. 

Stage  3. — Very  ripe  seeds,  dry,  hard  and  black;  100  of 
these  seeds  weighed  1-7  gms. 

Method  of  experiment. — The  material  collected  was  imme- 
diately brought  into  the  laboratory,  and  the  seeds  separated 
from  the  pods.  The  weight  of  one  hundred  moist  seeds  was 
found ;  and  amounts  of  the  entire  seeds,  with  skins  left  on 
and  in  their  original  fresh  moist  condition,  were  weighed  out 
for  the  experiment,  within  ten  minutes  of  their  separation 
from  the  plants  in  the  field.  About  0-5  gm.  was  taken  for 
the  estimation  of  the  total  nitrogen,  by  Kjeldahl's  method; 
the  seeds  were  dropped  into  a  flask,  with  HoSO^,  and  heated, 
with  addition  of  potassium  bisulphate,  and  with  copper  sul- 
phate as  an  accelerator.  The  heating  was  continued  for  six 
hours,  and  the  ammonia  distilled  in  the  usual  way. 

A  weighed  quantity  was  next  crushed  in  a  moi'tar,  and 
quickly  transferred  to  a  flask,  with  about  500  cc.  of  distilled 
water;  heated  on  a  water-bath  at  80°  C,  for  two  hours;  and 
the  fluid  decanted  through  muslin.  After  adding  another 
half  litre  of  water  to  the  flask,  the  extraction  was  continued 
for  one  hour;  after  which,  the  fluid  was  poured  off,  and  the 
operation  repeated  twice,  in  all  four  extractions.  The  residue 
of  insoluble  material  in  the  flask,  was  then  pressed  in  the 
fllter-cloth,  and  discarded.  The  combined  fluids  were  then 
measured,  and  filtered  clear  through  filter-paper,  and  a 
definite  amount  evaporated,  on  the  water-bath,  to  a  small 
volume;  this  was  poured  into  alcohol,   making  the  liquid  uj) 
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to  a  strength  of  85%  spirit.  After  heating  to  70",  then 
allowing  to  stand  till  cold,  the  precipitated  proteins  were 
filtered  off.  From  an  aliquot  portion  of  the  filtrate,  the 
alcohol  was  distilled  off,  and  the  nitrogen  of  the  residue 
estimated  by  Kjeldahl's  process.  This  is  designated  the 
non-protein  nitrogen. 

It  is  not  assumed  that  this  separation  of  proteins  is  com- 
plete, indeed  it  is  almost  certain  that  the  simpler  polypeptides 
remain  unprecipitated,  and  are  included  in  the  nonprotein 
nitrogen  solution.  The  complete  separation  of  proteins  from 
such  mixtures,   is  a  matter  of  very  great  difficulty. 

The  results  of  the  determinations  are  here  tabulated  :  — 

Tablk  i. 

100  gms.  of  fresh  seeds  of  Vicia  saliva  contain  :  — 

Stage              Protein-N.             Nonprot.-N.  Total  N. 

1  1-088  gms.                 0-702  gni.  1-790  gms. 

2  1-129                         0-541  1-670 

3  4-345                         1085  5  430 

The  results  here  show  that,  in  100  gms.  of  the  very  young 
seeds,  containing  1-79  gms.  of  total  nitrogen,  the  protein- 
nitrogen  is  1-088  gms.,  and  the  nonprotein-nitrogen  0-702  gm. 
In  the  second  stage  of  their  development,  the  protein - 
nitrogen  has  increased  to  1129  gms.  ;  the  nonprotein-nitrogen 
is  0-541  gm.  ;  and  the  total  nitrogen  is  slightly  less  than  in 
Stage  1.  In  the  perfectly  ripe  seeds,  the  total  nitrogen  has 
increased  to  5-43  gms.,  and  consists  of  4-345  gms.  of  pro- 
tein- and  1-085  gms.  of  nonprotein-nitrogen. 

By  comparing  the  same  number  of  seeds  in  each  case,  the 
absolute  amount  of  nitrogen,  in  the  two  different  forms,  be- 
comes at  once  apparent.  Table  ii.  shows  the  contents  of  100 
seeds  in  the  same  three  stages  of  development. 

'I'ABr.K  ii. 

100  seeds  of   Vicia  saliva  contain  : — 

Stage     Weight               Protein-N.  Nonprot.-N.  Total  N. 

1  0-9  gms.             0010  gm.             OOOKgm.  0016  gm. 

2  31                     0036                    0-017  0-053 

3  1-7                     0  076                   0-019  0  095 
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During  the  ripening  of  the  seeds,  the  total  nitrogen  has 
increased  about  six  times.  In  the  first  stage,  the  seeds  con- 
tain 10  mgs.  of  protein-nitrogen.  In  the  second  stage,  there 
have  been  added,  from  external  sources,  26  mgs.  and  11  mgs., 
respectively ;  and,  in  the  final  stage  of  development,  the 
perfectly  ripe  seeds  have  received  a  further  increment  of 
40  mgs.  and  2  mgs.  of  each,  respectively. 

In    Table   iii.,    are     given    the     relative     amounts     of     the 

protein-    and    nonprotein-nitrogen   in  per   cent,   of   the   total 

nitrogen,  where  it   is   seen   that  the  protein-ratio   increases, 

while    the  nonprotein  simultaneously  diminishes,   throughout 

the  same  stages  of  development. 

Table  iii. 
Table  ii.  expressed  in  per  cent,  of  total  N  : — 

Stage  Protein-N.  Nonprot.-N. 

1  62-5%  37-5% 

2  68  0  32  0 

3  80-0  20  0 

Conclusions. — From  these  results  we  may  draw  the  con- 
clusion that,  with  the  entrance  of  nitrogenous  substances  into 
the  seeds,  there  is  a  simultaneous  increase  in  the  amounts  of 
both  protein  and  nonprotein  nitrogen-compovmds,  the  mature 
seeds  containing  the  largest  amount  of  each.  There  is,  thus, 
no  evidence  that  nonprotein-nitrogen  has  been  transformed 
into  protein-nitrogen,  but  rather  that  the  nonprotein-nitro- 
gen, at  least  in  part,  is  represented  by  a  residue  of  unsuitable 
material  left  in  each  case*.  If  the  latter  consisted  of  plastic 
material  available  for  the  protein-synthesis,  we  should  expect 
it,  in  the  perfectly  ripe  seed,  to  be  almost  entirely  consumed. 
On  the  contrary,  in  all  ripe  seeds  that  have  hitherto  been 
examined,  there  still  remains  a  considerable  residue  of  non- 
protein-nitrogen, and  this  condition  remains  practically  un- 
altered throughout  the  dormant  state. 

In  a  previous  paper  (Part  ii.)t  a  number  of  such  deter- 
minations are  given,  showing  the  amounts  of  protein-  and 
nonprotein-nitrogen  in  various  seeds. 

•  Aidm  p.  129 
+  Petrie — These  Proceedings,  1908,  xxxiii.,  p.842. 
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As  to  the  function  of  the  pods  in  the  Leguminosae,  there 
is  some  evidence  that  they  act  as  stores  for  reserve-material. 
Schulze  and  Winterstein*  have  shown  that,  during  the  ripen- 
ing of  risum  sativum,  protein-decomposition  takes  place  in 
the  pods,  and  the  soluble  material  is  transported  to  the  seeds, 
as  the  latter  ripen,  till,  in  the  end,  only  30%  of  the  original 
protein-  and  8%  of  the  original  nonprotein-nitrogen  are  left. 

Not  only  does  this  transference  take  place  while  the  pods 
are  growing  on  the  plant,  but  also  after  their  removal  from 
the  stem  they  continue  to  supply  material  for  the  formation 
of  protein  to  the  enclosed  seeds.  The  results  of  an  experi- 
ment to  prove  this  point  are  given  below. 

B.     Experiments    with     V  i  c  i  a    f  ah  a. 

Broad  beans,  V ic'ui  faba,  were  grown  in  an  experimental 
plot.  The  pods  were  collected  at  about  the  middle  period  of 
their  growth,  and  examined,  with  the  object  of  determining 
whether  any  change  in  the  distribution  of  the  nitrogen  in 
their  seeds  took  place,  when  these  were  left  for  a  definite 
time,  enclosed  in  the  isolated  pods. 

Three  stages  were  arranged  as  follows  :  — 

Stage  1.  Beans  collected,  and  immediately  examined  for 
protein-  and  nonprotein-nitrogen :  100  beans  weighed 
22-6  gms. 

Stage  2.  Beans  left  two  days  in  the  pods,  then  examined: 
100  beans  weighed  65-7   gms. 

Stage  3.  Beans  left  five  days  in  the  pods,  then  examined: 
100  beans  weighed  63-5  gms. 

The  unopened  pods  wei-e  left  in  a  moist  atmosphere,  under 
a  bell-jar,  for  a  given  time  :  the  seeds  were  then  removed 
from  the  pods,  and,  with  their  skins  on  and  in  the  moist 
condition,  the  weight  of  one  hundred  was  ascertained.  The 
methods  of  extraction  and  nitrogen-estimation  were  the  same 
as  those  given  in  A. 

*  Zeit.  I'hysiol.  Cliim.  65,  1910,  s.43l. 
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The  following  are  the  tabulated  results  of  the  experiment : 

Table  iv. 
100  gnis.  of  fresh  Vicia/aba  seeds  contain  :  — 

(Stage.  Protein-N.  Nonprot.-N.  Total  N. 

1  0-950  gm.  0  340gm.  1-290 

•2  1-124  0  186  llilO 

3  1-476  0-174  1-650 

The  seeds,  when  examined  at  once,  contained  1-29%  of 
nitrogen,  composed  of  0-95  in  form  of  protein-  and  0-34  in 
form  of  nonprotein-compounds.  After  two  days,  Stage  2, 
the  total  nitrogen  was  1-31%,  distributed  in  the  form  of  pro- 
tein 1-124,  and  other  forms  01 86.  In  Stage  3,  after  5 
days  in  the  isolated  pods,  the  total  nitrogen  had  increased 
to  1-65%,  and  included  1-476  of  protein-  and  0174  of  nonpro- 
tein-nitrogen,  respectively. 

The  amounts,  calculated  for  100  seeds,  are  given  below. 

Table  v. 
100  seeds  of  Vicia  Julia  contain  : — 
ytage.         Weight.  Protein-N. 

1  22-6  gms.  0-172  gm. 

2  65-7  0-846 

3  63-5  0-960 

Tablk  vi. 
Table  v.  expressed  in  per  cent,  of  total  nitrogen  : — 
Stage.         Protein-N.         Nonprot.-N. 

1  58-0  32-0 

2  87-5  12-5 

3  91-4  8-6 

From  Table  v.,  we  ascertain  that  the  seeds,  by  lying  in  the 
isolated  pods  for  five  days,  gain  in  total  nitrogen,  and  the 
absolute  amount  of  protein  has  increased.  Since,  between 
the  first  and  third  stages,  the  nonprotein-nitrogen  has  but 
slightly  increased,  it  seems  that  the  protein  in  the  seeds 
could  only  have  been  augmented  by  the  addition  of  protein 
or  protein-derivatives,  which  are  precipitated  by  alcohol.  The 
only  source  possible  for  this  additional  protein,  then,  lies 
in  the  pods,  which,  therefore,  appear  to  act  as  reserve- 
holders  for  the  nitrogenous  supply  to  the  seeds,  under  special 
conditions. 


Nonprot.-N. 

Total  N. 

0'080  gm. 

0-120 

0-090 

0-252  gm 
0-966 
1  050 
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Part  V. — The  Occurrence   of  Potassium   Nitrate   in 

Plants. 

By  J.  M.  Petrie,  D.Sc,  F.I.C,  Linnean  Macleay  Fellow 
OF  the  Society  in  Biochemistry. 

(From  the  Physiological  Laboratorij  of  thf  UnivP-vsitij  nj 

Sydney.) 

Potassium  nitrate  is  one  of  the  principal  forms  in  which 
plants  receive  their  nitrogen  from  the  soil.  Although  this 
salt  has  been  detected  in  small  quantities  in  very  many 
plants,  it  accumulates  and  is  stored,  as  a  reserve,  in  only  a 
few.  It  is,  therefore,  of  interest  to  record  the  occurrence  of 
a  comparatively  large  amount  of  this  salt  in  the  evergreen 
shrub,  Solandra  ymndifloni,  N.O.   Solanacese. 

This  plant  was  collected  at  Grafton,  N.S.W.,  by  Dr.  H. 
G.  Chapman,  in  May  of  1909,  when  the  autumn  leaves  were 
beginning  to  fall;  and  for. the  special  purpose  of  investigat- 
ing the  alkaloid  contained  in  it. 

E  ape  rime  n  fed. — Leaves  weighing  20  kilogms.,  were  air- 
dried,  disintegrated,  and  extracted  with  hot  water  acidvilated 
with  tartaric  acid.  This  water-extract  was  evaporated  to  a 
thin  syrup,  treated  with  alcohol,  and  filtered.  From  the 
clear  solution,  the  spirit  was  removed  by  distillation  under 
diminished  pressure  ;  the  residue  left  in  the  still  was  dissolved 
in  water,  filtered  clear,  and  the  solution  concentrated  on  the 
water-bath.     There   now  separated,   on   cooling  the  solution, 
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130  gms.  of  crystals  which,  on  dissolving  in  water  and  re- 
crystallising,  formed  two  layers.  The  surface-layer  con- 
sisted of  lath-shaped  crystals  of  potassium  nitrate,  about  1 
inch  long ;  and  the  second,  a  considerable  quantity  of  small 
cubical  crystals  of  potassium  chloride.  These  potassium  salts 
were  obtained  as  a  by-product  only  ;  and  the  superfluid  pos- 
sessed the  odour  of  strong  tobacco,  but  only  a  very  small 
amount  of  alkaloid  was  obtained  from  it. 

Result  .—  In  the  solution  of  crystals,  the  nitrate  was  deter- 
mined by  the  nitrometer,  and  gave  58  gms.  of  potassium 
nitrate.  The  volume  of  the  combined  mother-liquors,  from 
which  the  crystals  had  been  obtained,  was  1300  cc,  and, 
taking  this  as  a  saturated  solution,  it  contained  292  gms. 
The  total  amount  is,  therefore,  350  gms.  potassium  nitrate, 
equivalent  to  2-01%  of  the  plant  dried  at  110°  C.  A  sample 
of  the  plant  dried  at  110",  contained  16/   of  inorganic  matter. 

The  experiments  of  Andre*  show  that  the  amount  of  nitrate 
in  plants  generally  varies  with  the  period  of  life.  It  in- 
creases to  a  maximum  with  the  formation  of  flower-buds,  and 
rapidly  diminishes  again  to  a  small  amount.  From  this  we 
see  that  the  SoJandra  leaves  were  collected  at  a  time  when 
their  nitrate-content  would  be  a  minimum. 

Historical. — As  long  ago  as  1747,  Stahlf  noticed  the  exis- 
tence of  nitre  in  the  tobacco  plant  ;  and  Braconnoti,  in  1827, 
records  the  abundance  of  this  salt  in  certain  plants  ;  its  wide 
distribution  in  the  phanei'ogams  was  also  shown  by  De 
Candolle§.  In  the  following  plants,  nitrates  occur  as 
reserve-material  stored  in  exceptionally  large  amounts,  which 
are  expressed  as  potassium  nitrate  of  the  whole  plant  or 
part,  dried  at  100°  C. 


*  f-.R.  142,  1900,  106. 
t  Stahl. — FuiiHamenta  Chymirp,  1747,  p.  105. 
:J:   Braconnot. — Annal.  chim.  physiq.  (2),  35,  1827,  p.260. 
§  De  Candolle. — Physiologie,  i.,  383. 
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NiTKATK  Plants. 


Nicotianiim  tabacciim* 
Heliaiithiis  annuus  ... 
Ricinus  communis 
AiiiarHntlni.s  alropiirpureiist 
Amaraiithus  niberf  ... 
Portulaca  olei'acea+  ... 
J^eta  vulgaris§ 

Aniarantlms  pyramidalisj    .. 
Kiichyljena  (Clietiopod):^ 
Iwrago  officinalis:!: 
Papaver  rheas:J: 
'J'riticuin  .sativumH 
Solanum  tuberosumll 
Urlica  dioicaU 
A  vena  aativall 


Potassium  nitrate, 
large  amounts, 
large  amounts, 
large  amounts, 
large  amounts, 
large  amdunts. 
stems,  12-4  %. 
stems,  8  "4. 
plant,  64. 
leaves,  6 '2. 
plant,  4-2. 
stems,  3"1. 
stems,  2  8. 
stems,  I  '5. 
stems,  1  3. 
stems,  09. 


.A  if  rates  in  Metaholism . — By  cultivation  and  aeration  of 
the  soil,  nitriTication  is  greatly  increased,  with  the  result 
that  nitrates  are  most  available  for  absorption  by  plants. 
On  the  other  hand,  the  soil  of  moors  and  forests  is  found  to 
contain  hardly  any  nitrate ;  and  Baumann,  in  testing  un- 
worked  soils,  found  only  minute  traces,  too  small  to  estimate. 
This  is  probably  a  reason  for  the  small  amounts  found  by 
Berthelot  and  Andre*: — In  Moss,  0005%  in  dry  material: 
Equisctum,  0036%:  Pteris  aquilina,  0-30%;  Pinus  sylvestris, 
0-020%. 

In  their  numerous  experiments,  these  authors  found  that 
nitrate  occurred  in  only  small  amounts  in  the  roots,  reached 
a  maximum  in  the  stems,  and  rapidly  decreased  to  the 
leaves,  where  it  is  apparently  utilised  in  the  synthesis  of 
organic  compounds.  Leaves  and  flowers  contained  least,  and 
the  seeds  none.  These  experiments  also  showed  that  plants 
grown  in  nitrate-free  soil  gained  nitrate ;  and  led  the  authors 

*  Stahi,.  — Fuiidumenta  Chymiae,  174,  p.lOo. 
t    Boutin.— C.R.,  78,  1874,  p.261. 

X  Ukkthei.ot  et  Am)RK.— Annal.  chim.  phy8iq.(6),  8,  1886,  28. 

g  Pkixkt.— Bied.  Cent.,  1880,  8.235. 

T  Hkkthelot.— C.R.,  98.  1884,  1506. 

_    t  Boutin's   figures  (22-7%,    16%)  are  copied  into  the  standard  text-lwoks. 

They  are  really  the  water-soluble  ash  taken  as  wholly  potassium  carbonate, 

and  calculated  into  potassium  nitrate. 

*  Landw.  Versuclis-Stat.  33,  1887,  247. 
10 
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to  state  that  nitrification  takes  place  in  the  plant-cells,  and 
especially  in  the  stems — at  least  in  those  plants  that  are  rich 
in  nitrate  ;  and  that  this  process  is  similar  to  that  of  nitrifi- 
cation in  the  soil,  and  is  due  to  the  same  general  function  of 
cells  which  gives  rise  to  the  oxidised  acids,  oxalic,  malic, 
and  tartaric*  These  views  were  also  held  by  Kreuslerf, 
BelzungI,  and  others;  and  to  understand  them,  it  is  neces- 
sary to  recollect  that  their  experiments  belong  to  the  period 
immediately   preceding   Winogradsky's  classic  work. 

However,  their  results  have  not  been  conclusively  con- 
firmed since,  and  they  are  entirely  opposed  to  those  of 
Molisch  and  Frank§  and  Schulze^,  who  hold  that  all  the 
nitrate  in  plants  has  been  absorbed  entirely  through  the 
roots. 

For  the  higher  plants,  potassium  nitrate  has  been  shown 
to  be  the  more  suitable  nitrogen  source,  although  some  grow 
just  as  well  with  ammonium  salts.  Pitsch**,  however,  has 
shown  that  the  presence  of  nitrate  in  the  plant  enables  it  to 
take  up  more  nitrogen  in  other  forms,  such  as  ammonia  :  and 
in  every  case,  except  wheat,  nitrate-plants  utilised  much  more 
of  the  other  forms  of  nitrogen  than  the  ammonia-plants  did. 
Ammonia  does  not  accumulate  in  the  plant,  but,  when  de- 
prived of  light,  acid-amides  are  formed,  from  which  the 
ammonia  is  readily  recovered  when  required.  On  the  other 
hand,  nitrates  can  be  stored  in  the  tissues  as  reserve-material. 

Demoussytt  has  shown  that  the  living  protoplasm  possesses 
the  power  of  firm  retention  of  nitrates ;  so  that,  although 
exceedingly  soluble  outside,  the  nitrates  cannot  be  extracted 
from   the   plant-cells   by  cold   water.      When,     however,     the 


*  Berthklot  et  Andre. — Loc.  cit.,  pp.  126,  128. 
t  Laiidw.  .Tail lb.,  1886,  309. 
JJonrn.  de  Bot.,  1893,  87. 

§  Ber.  hot.  Ges.,  5,  1887,  472. 
^  Zeit.  physiol.  Chem.    22,  1896,  82. 
••'*  Laudw.  Versuchs-Stat.,  42,  1892. 
++  C.R.  118,  1894,  79;  127,  1898,  771. 
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plant  is  killed  by  boiling  water,  ether,  etc.,  cold  water 
removes  the  salts.  Similarly  dead  leaves  and  roots  are 
quickly  deprived  of  their  nitrates  by  rain. 

Nedokiitschaeff*,  by  growing  various  seedlings  in  Knop's 
nutritive  solution  showed  that  when  he  increased  the  concen- 
tration of  nitrate,  more  accumulated  in  the  plant ;  and  when 
a  certain  amount  was  stored,  no  more  was  taken  up.  This 
limit  varied  with  different  plants,  and  varied  with  the  kind 
of  base,  being  greatest  when  combined  with  potassium. 

Towards  the  elucidation  of  the  manner  in  which  the 
nitrogen-group  enters  the  carbon-chain,  the  discovery  of 
Abelous  and  Aloyf  is  important.  An  enzyme  has  been 
isolated  from  green  plants,  capable  of  reducing  nitrates  to 
nitrites  and  ammonia,  even  evolving  gaseous  nitrogen  |. 

It  was  shown,  also,  that  the  reduction  takes  place  only  in 
the  presence  of  carbohydrates.  This  co-relation  between 
nitrates  and  sugars  is  again  brought  out  in  the  experiments 
of  Pellet^.  A  long  beetroot  was  sliced  and  analysed.  It 
contained  much  sugar  at  the  tip,  the  amount  rapidly  dimin- 
ishing towards  the  crown  ;  and,  conversely,  the  potassium 
nitrates  was  small  at  the  tip,  and  increased  upwards. 

De  Plata's^!  experiments  show  that  a  large  production  of 
sugar  in  plants  is  associated  with  abundance  of  potassium  : 
and  Kritger**  found  that,  whereas  many  plants  feel  the  lack 
of  potassium  very  quickly,  those  which  contain  the  large 
reserves  of  potassium  nitrate,  such  as  the  beet,  continue  to 
flourish  normally  tfll  these  reserves  are  consumed. 

After  Zaleskift  and  Suzukil;,  there  seems  no  doubt  that,  in 


•  Ber.  hot.  Ges.,  21,  1903,  421. 
t  C.R.,  55,  1903,  1080. 
X  Irving  and  Hankinson. — Biochem.  Journ.,  3,  1908,  87. 
§  Bied.  Cent.,  1880,  235.     Abst.-J.C.S. 

•^Chem.  Cent.,  1910,  1623. 
**  Z.  Ver.  Zuckeiind.,  58,  1908,  739. 
ft  Hot.  Cent.,  87. 
Bui.  Coll.  Agrie.  Tokyo,  2  and  3. 
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green  plants,  nitrates  can  contribute  to  the  formation  of 
protein,  without  light,  provided  only  that  carbohydrates  be 
supplied  ;  and  that  this  change  always  begins  by  a  reduction 
of  the  nitrates,  through  nitrites  to  ammonia.  Now  one  of 
the  easiest  methods  of  lengthening  the  carbon-chain  (in  vit?-o) 
is  through  the  formation  of  nitrils  by  hydrocyanic  acid ;  and 
Treub*  believes  that,  in  the  presence  of  glucose,  nitrates  are 
directly  transformed  into  nitrils  as  the  first  assimilation- 
product.  This  sudden  step  is  difficult  to  comprehend  from 
the  chemical  point  of  view ;  it  is,  however,  supported  by  *:he 
recent  experiments  of  Ravenna  and  Pelif,  where  the  produc- 
tion of  hydrocyanic  acid  in  Sorghum  vulgare  was  traced  to 
the  simultaneous  action  of  nitrates  and  carbohydrates, 
favoured  by  light.  These  authors  state  that  hydrocyanic  acid 
appears  to  be  the  simplest  substance  which  can  be  detected  as 
taking  part  in  the  synthesis  of  protein. 

Instead  of  the  above  sudden  transformation  of  the  nitrate, 
it  seems  more  probable  that  the  enzymic  reduction  of  nitrate 
to  ammonia  is  the  natural  one.  It  is  then  easy  to  follow  the 
subsequent  stages  along  certain  possible  directions  well  known 
in  organic  chemistry,  and  which  can  easily  be  demonstrated. 
(1)  The  formation  of  ammonia  as  stated  above.  (2)  The  pro- 
duction of  hydrocyanic  acid  from  formaldehyde  through 
formic  acid,  ammonivim  formate,  and  formamide ;  and,  in  the 
same  way,  we  have  the  passage  of  aldehydes  in  general 
through  their  acid-amides  to  nitrils,  which  is  the  view  held 
by  Laurent  and  Marclial.  (3)  From  the  interaction  of 
ammonia,  hydrocyanic  acid  or  the  nitrils,  and  the  various 
aldehydes  can  be  produced  all  the  known  amino-acids,  and 
hence  the  synthesis  of  proteins. 

I  wish,  in  conclusion,  to  express  my  indebtedness  to  Pro- 
fessor Anderson  Stuart  for  affording  every  convenience  in 
the  laboratory  to  the  carrying  out  of  this  work. 

*  Annal.  Jard.  Roh  Buit.  1895. 
t  Gazzetti,  37,  1907,  586. 
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THE   AMYCTERID.E  OF   THE  ^'VOYAGE  DE  U ASTRO- 
LABE;' 1835. 

By  Eustace  W.  Ferguson,  M.B.,  Ch.M. 

In  1835,  there  appeared,  in  the  "Voyage  de  1"  Astrolabe  ' " 
(Vol.  ii.),  the  descriptions,  by  Boi.sduval,  of  sevei'al  new  Austra- 
lian weevils  referred  to  the  genera  Ami/ctertis  and  AcaiUholophus. 
In  this  work,"  Boisduval  appears  not  only  to  liave  described  the 
specimens  actually  brought  back  by  the  '  Astrolabe,'  but  to  have 
listed  previously  described  species;  and,  all  too  briefly,  to  have 
diagnosed,  and  named  those  which  were  iri  other  Parisian  collec- 
tions. 

Through  the  kindness  of  the  authorities  of  the  Brussels  Museum, 
and  of  Mr.  A.  M.  Lea,  of  Tasmania,  I  have  recently  had  the 
opportunity  of  examining  such  types  as  belonged  to  the  Coll. 
Dejean.  As  the  descriptions  of  these  are  all  quite  inadequate 
and  worthless,  being  composed  mostly  of  a  couple  of  lines  in 
Latin,  with  a  French  translation  beneath;  and  as  the  species  are 
mainly  unknown  or  misidentified  here  in  Australia,  I  have 
endeavoured  to  redescribe  them  more  clearly,  and  to  relegate  them 
to  their  proper  genera. 

Following  is  a  list  of  the  species  described  or  mentioned, 
with  the  name  of  the  Collection  from  which  the  specimen  was 
described. 

Genus  ill  Masters' 
Species.  Catalogue.  Collection. 

Psalidura  mirabUis  Kirby  ...  Psalidura         ...   Dejean 

*  ,,         reticulata  (Macl.)  Boisd.  ,, 

*  ,,  ci'enata  (d'Urv.)  Boisd.  ,, 
,,  impressa  Boisd.  ...  ,, 
,,          mirahunda  Gyll.            ...            ,, 

* Talaarinus  scaber 'Boiad.    ..  ...  ,,  ...   Dejean 

'         „  tuberculatus  (d'Urv.)  Boisd.    ,, 


•  Indicates  species  of  which  type  has  been  examined. 
11 
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* I'alauriiititt  verrucosus  ^oisd.        ...  Talaurinus 

tomentosus  Boisd.        ...  ,, 

rugifer  Boisd.              ...  ,, 
morbillosus  (d'Urv.)  Boisd.     „ 

costatus  (d'Urv.)  Boisd.  ,, 

Intcephaln s  0\i\ .          ...  ,, 

* Sclerorhinus  cariuadcs  (d'  Urv.)  Boisd.  Fsalidura    ... 

*  „             morosus {d'JJry.)lioisd.  Cuhicorrhynchus 

„             huhalus  Oliv.              ...  Sclerorhinus 

„             tristis  Boisd.  ..          ...  ,, 

„             c7(>/i?«s  Boisd ...  „ 

„              Kirbyi  Guer               ...  — 

Acantholojihus  Marshami  Kiiby    ...  Acantholophtis 

*  ,,                 echinatus  Boisd.     ...  ,, 

A'mycte7'us  BoisduvaJi  (Dup.)  Boisd.  Amycterus 

Euomus  scorjno  Jioifid.       ...          ...  Euomux 

„         Stephensi  (Hope)  Gyll.    ...  ,, 

Mythites  hasalis  ( Dej  ean )  Boisd ....  , , 

Qeiwx&l posticus  Boisd.       ...          ...  Psalidura 

,,        granosus  Guev       ...           ...  ,, 


Dupont 
Dejean 


I  Dejean 

(^  Dupont 

Dupont 

Mus.  Nat. 
f  Dejean 
1^  Dupont 
f  Mus.  Nat. 
1^  Dej  ean 

Dupont 


j  Dejean 

(^  Dupont 

Dupont 

Mus.  Nat. 


Xotes  ou  flie  above  list,  ivith  synonyviy. 

The  species  oi' Psalidxira  having  been  recently  fully  commented 
on,  I  shall  pass  them  over. 

T.  scaber  Boisd.,  =  7\  aberrans  Macl. — I  have  compared  the 
types  of  these  species,  and  can  find  no  difference. 

T.  verrucosus  Boisd.,  =  T.  tuberculatus  Boisd. ^ — These  names 
apply  to  the  species  previously  described  as  T.  ver7'ucosus  Guerin. 

T,  tomentosus  Boisd.  —  A  species  close  to,  if  not  belonging  to, 
Psalidura;  easily  identified  from  the  description  and  figure. 

T.  rugifer  Boisd. — I  have  not  seen  the  type  of  this  species,  but 
Boisduval  has  given  a  fairly  length}^  description.  T.  excavatus 
Bohem.,  may  prove  synonymous. 


Indicates  species  of  which  type  has  been  examined. 
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T.  tnorbiUosus  Boisd. — iVIacleay  was  mistaken  in  his  identifica- 
tion of  this  insect,  the  one  redescribed  by  him  having  no  affinity 
to  the  true  2\  morbillotiiis  Boisd. 

T.  costatus  lioisd.— Previously  described  by  W.  8.  Macleay  as 
F.  Kirbyi.  The  species  must,  therefore,  bear  the  name  of  Talau- 
rinus  Kirbyi  W.  S.  Macleay.  T.  Mastersi  Macl.,  is  also  synony- 
mous. 

T.  bucpphalns  Oliv.  —  A  common  New  South  Wales  species, 
with  somewhat  extensive  synonym3^ 

Scl.  carinatns  Boisd. — Probably  synonymous  with  Hipporrhi- 
nus  tiigro-tipiiiosKs  Donov.,  to  judge  from  the  figure  in  Donovan's 
Epitom.  Ins.  N.  Holl.1805. 

Scl.  bubalus  Oliv.,  =  Scl.  morosus  Boisd. — The  identity  of  these 
two  species  is  evident  from  a  comparison  of  Olivier's  figure  with 
Boisduval's  type.  The  name  ??io/'o.sv/.s-  Boisd.,  has  long  been  in 
use  for  a  species  of  Cnbicorrhynchus,  not  only  among  Australian 
entomologists,  but  by  Bohemann,  Germar,  Pascoe  and  others. 
Scl.  biibahis  has  priority. 

Scl.  fi'istis  Boisd. — A  common  Tasmanian  a7id  Australian 
species,  with  extensive  synonymy. 

Scl.  dolens  Boisd. —  Unknown  to  me. 

Ac.  echinatus  Boisd. — The  type,  while  agreeing  with  the 
description  of  Ac.  echinatus  Guer.,  differs  in  the  dimensions. 
Guerin's  species  was  described  from  Port  Jackson,  where  a  species 
commonlv  identified  as  ^c.  echinatus  Guer.,  but  differing  from  .4c. 
echinatus  Boisd  ,  is  found.  Pending  investigation  of  Guerin's 
species,  I  have  not  described  Boisduval's  type,  particularly  as  Ac. 
mucronatus  Macl.,  is  founded  on  the  same  species. 

Amycterus  Boisduvali  Boisd.  — I  have  not  seen  the  type  of  this 
species,  nor  of  those  of  the  "  Euomides  "  described  by  Boisduval, 
but  they  are  all  well  known  species.  Of  the  two  species,  — 
granosxis  Guer.,  and  —  posticus  Boisd.,  which  are  unknown  to 
me,  the  former  is  probably  a  species  of  Talaurinus,  and  perhaps 
T.  bucephalus  Oliv.;  it  is  from  Port  Jackson;  posticus  is  placed 
in  Masters'  Catalogue  in  Psalidura,  but  from  description  it 
should  not  belong  to  that  geims,  and  lam  (juite  unable  to  place  it. 
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All  the  types  examined  bore  six  labels  which  I  have  numbered 
cor  respoi  id  ingly — 

(1)  Locality-label,  except  when  quoted,  Nouv.  Hollande. 

(2)  Collection-label  :  Coll.  Dejean;  Coll.   Roelofs — both  names 
on  one  label. 

(3)  Name  of  species,  with  entomologist's  name,  e.g„  morbillosus 
d'Urville. 

(4)  Type. 

(5)  Principal  label,  quoted  in  full,  written  on  pale,  faded  pink 
paper. 

(6)  E.g.  type,  T.  morbillosus. 

Talaurinus  morbillosus  Boisd.,  I.e.  p. 386. 

(J.  Briefly  oblong,  subparallel,   convex.     Prothorax  granulate, 
elytra  seriate-granulate.     Black,  opaque;  nigro-setose. 

Head  convex,  forehead  feebly  concave  between  the  ends  of  the 
external  rostral  ridges,  a  faint  longitudinal  impression  present  in 
front;  sparingly,  almost  obsoletely,  setigero-punctate.  Rostrum 
short,  thick,  as  broad  at  apex  as  head;  external  ridges  subparallel, 
separated  from  head  by  a  slight  constriction;  internal  ridges 
extending  almost  to  apex,  convergent  basally,  but  separated  by 
median  notch;  lateral  basal  impressions  long,  rather  deep  poste- 
riorly, together  with  transverse  basal  sulcus  forming  a  horseshoe- 
shaped  impression;  intermediate  area  depressed,  almost  linear, 
leading  into  depression  behind  marginal  plate.  Scrobes  deep, 
not  continued  back  to  eye.  Eyes  moderately  large,  ovate. 
Antennae  long,  fii'st  joint  of  funicle  longer  than  second,  third  to 
sixth  subequal,  club  elongate.  Prothorax (5  x  5-5  mm.)  subrotun- 
date,  apex  slightly  produced,  ocular  lobes  feeble,  base  truncate, 
no  median  linear  impression;  finely  and  densely  granulate,  gra- 
nules rounded,  rather  towards  sides,  each  with  a  minute  seta; 
sides  granulate,  obsoletely  so  near  coxae.  Elytra  (10x7  mm.) 
gently  rounded  on  sides,  almost  subparallel;  apex  widely  rounded, 
feebly  flanged,  and  slightly  muci'onate;  base  arcuate,  humeral 
angles  marked  with  a  tuberculiform  granule.  Disc  convex,  shal- 
lowly  striate,  striae  irregulai',  crossed  by  transverse  rugae,  but  not 
definitely  foveate;  interstices  with  small,  round,  feebly  flattened 
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granules  in  single  series,  on  sutural  interstice  finer  and  more 
numerous,  becoming  larger  towards  base;  second  and  fourth  each 
with  from  five  to  eight  granules  ;  third  and  fifth  with  from 
twelve  to  fourteen  rather  smaller,  more  closely  placed, 
granules ;  on  all  the  interstices  the  granules  become  more 
distantly  spaced  on  the  declivity.  Sides  irregularly,  some- 
what rugosely,  granulate.  Metasternum  flat.  Third  and 
fourth  ventral  segments  short,  together  less  than  fifth ;  fifth 
shallowly  excavate  with  a  deep,  subquadrate,  median  fossa, 
having  a  small  distinct  tubercle  on  either  side,  posterior  edge 
straight.  Obtuse  ends  of  forceps  appearing  at  sides.  Legs 
long  ;  tibiae  with  stout  setae  or  spines  on  undersurf  ace  :  pos- 
terior tarsi  elongate.     Dhneiixinint :  (J  15   x   7  mm. 

IJdh. — New  South  Wales:  Port  Jackson  (Boisduval)  : 
Queanbeyan  (A.  M.  Lea). 

Labels:  1,  2,  3,  4,  5,  Phalidura  [struck  out]  morbillosa 
d'Urville,  h.   in  Nova  Hollandia,   D.   d'Urville  ;   6, — 

The  elytral  granules  vary  somewhat  in  number  on  the  two 
sides  of  the  elytra,  and  in  different  specimens.  Most  closely 
allied  to  T.  M-elevatus  Lea,  but  abundantly  distinct  in 
having  all  the  elytral  interstices  granulate.  There  is  some 
doubt  as  to  whether  these  two  and  allied  species  would  not 
be  better  included  in  PsaUdtira ;  both  have  the  intermediate 
ventral  segments  short,  the  ends  of  the  forceps  projecting 
externally ;  and  in  T.  M-elevatus,  dissection  shews  the 
presence  of  a  median  vertical  plate. 

The  name  T.  morbillosus  Boisd.,  has  been  used  by  Mac- 
leay  for  a  very  different  insect,   from  Victoria. 

T.  orthodonrus  Lea,  is  also  closely  related,  but  differs  in 
the  elytral  graniiles  being  subconfluent,  slightly  in  the  ros- 
trum, and  in  the  position  of  the  tubercules  on  the  fifth 
abdominal  segment. 

Talaurinus  scaber    Boisd.,  l.r.  p. 382. 
T.  aherrans  Macl.,  Trans.  Ent.  Soc.  N.  S.  Wales,  I.,  1865, 
p.233. 

12 
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(J  Small,  oblong,  somewhat  flattened  above.  Black  ;  thickly 
clothed  above  with  dense  grey  and  ochraceous  scales ;  below 
with  a  light  median  vitta  of  greyish  scales  ;  setae  long,  light 
coloured. 

Head  convex,  continvied  into  rostrum  in  the  same  direc- 
tion as  internal  ridges.  Rostrum  short,  nearly  as  wide  at 
apex  as  head,  space  between  external  ridges  narrow ;  external 
ridges  parallel,  not  continued  on  to  forehead,  convex  in 
profile  ;  internal  long,  oblique,  more  prominent  at  base  than 
external  ;  basal  sulci  long,  each  ending  posteriorly  in  a  deep 
fossa,  median  area  canaliculate.  Head  and  rostrum  both 
densely  clothed.  Scrobe  consisting  of  a  main  deep  anterior 
portion  and  a  short  shallow  fossa  open  posteriorly.  Eyes 
moderately  large,  oval.  Antennae  long,  first  funicular  joint 
nearly  twice  the  length  of  second  :  ckib  briefly  pedunculated. 
Prothorax  (3-5  x  4  mm.)  mai'kedly  angulate  on  sides,  widest 
anteriorly  to  middle  :  postocular  sinuosity  strong,  giving  rise 
to  a  definite  short  median  lobe.  Disc  feebly  convex,  with  a 
faint  irregular  collar,  and  median  impressions :  finely  and 
irregularly  granulate,  granules  fewer  and  sparser  on  sides. 
Elytra  (8x5  mm.)  gradually  widened  from  base  to  behind 
apex,  then  abruptly  contracted,  and  the  apex  obtusely 
rounded  and  feebly  mucronate  ;  base  arcuate,  hvimeral  angles 
tuberculiform.  Disc  with  small  tubercles  longitudinally  and 
transversely  arranged ;  sutural  row  with  small  granules 
obscured  by  clothing  ;  second  with  eight  tubercles  not  reach- 
ing to  base,  the  fifth  tubercle  on  the  edge  of  the  declivity, 
very  prominent,  followed  by  three  small  ones  on  the  de- 
clivity ;  third  with  four  or  five  tubercles,  the  basal  one  con- 
stituted of  three  smaller  ones,  none  present  on  declivity : 
fourth  with  four  tubercles  not  extending  to  base  ;  fifth  or 
humeral  consisting  of  eight  closely  placed  tubercles  diminish- 
ing in  size  from  the  large  humeral  one,  also  three  small  ones 
more  posteriorly ;  sixth  with  six  tubercles  not  reaching  to 
base,  becoming  more  prominent  posteriorly  and  ending 
abruptly  just  below  the   level   of  the   fifth    tubercle    of    the 
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second  row  ;  seventh  obsolete.  Sides  seriate-punctate,  inter- 
stices obsoletely  granulate.  Intermediate  ventral  segments 
together  longer  than  apical  ;  fifth  segment  with  a  transverse 
impression  at  apex.  Legs  moderately  long,  tibiae  setigerous 
and  spinose  ;  tarsi  linear.     Dimensions  :  J"  13    x  5  mm. 

Hah. — New  Holland  (Boisduval) — Victoria  (Macleay  Mu- 
seum— New  South  Wales:   Grenfell  (E.  W.  Ferguson). 

Labels:  1,  2,  3,  4,  5,  Phalidura  [struck  out]  scabra 
d'Urville,  h.  in  Nova  Hollandia,  D.  Lesson;  6,  Type  /'. 
scabra. 

Talaurinus  Kirbyi     W.    S.    Macleay. 

W.  S.  Macleay,  King's  Survey  ii.,  1827,  p.444  ;  W.  Macl., 
I.e.,  p. 238;  T.  costatus  Boisd.,  I.e.  p.384  ;  T.  Mastersi  Macl., 
I.e.  p. 239. 

Type,  T.  i-osfat us  Boisd,  ^ — Elongate-elliptical,  convex. 
Black,  clothing  confined  to  a  few  muddy  scales  in  the  de- 
pressions;  setae  minute. 

Head  not  sharply  marked  off  from  rostrum,  forehead  con- 
cave between  rostral  ridges.  Rostrum  narrower  than  head, 
external  ridges  prominent,  slightly  convergent  posteriorly, 
straight  in  profile,  continued  on  to  head  above  eyes ;  internal 
ridges  long,  oblique ;  basal  sulci  long,  deep,  running  into 
excavation  of  forehead  ;  median  area  strongly  depressed. 
Scrobes  open  behind,  secondary  fossa  present  posteriorly. 
Eyes  small,  subrotundate.  Prothorax  (4-5  x  5-5  mm.)  evenly 
rounded  on  sides,  postocular  sinuosity  slight  ;  granules  small, 
closely  set,  somewhat  flattened ;  granules  obsolete  on  sides 
near  coxae.  Elytra  (13  x  8  mm.)  ovate,  apex  feebly  mucro- 
nate;  base  slightly  emarginate,  shoulders  obtusely  prominent. 
Each  elytron  with  two  broad  double  striae  and  two  single 
lateral  ones  on  disc :  the  double  striae  feebly  transversely 
rugate,  each  with  two  rows  of  fine  punctures  between  the 
rugae,  each  puncture  with  a  seta  on  the  ridge  above  it ;  lateral 
striae  each  with  a  single  row  of  punctures  :  sutural  interstice 
costate,  well  defined  ;  second  very  prominent,  costate  ;    third 
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humeral  subcostate,  less  prominent ;  fourth  and  fifth  lateral, 
close  together,  almost  obsoletely  granulate.  Sides  with 
interstices  obsoletely  granulate.  Beneath  convex ;  interme- 
diate ventral  segments  large,  fifth  with  a  small  rectangular 
impression  at  apex.      JJit/iensioits  :    20  x  8  mm. 

Labels:  1,  2,  3,  costatus  d'Urville;  4,  5,  Phalidura  [struck 
out]  costata,  d'Urville,  h.  in  Nova  Hollandia,  D.  Lesson;  6, 
Type  T.   costatus. 

I  have  compared  the  three  types  together,  and  can  find  no 
reason  for  separating  them.  The  Amycterus  Kirhyi  of  Guerin 
and  Boisduval  is  not  this  species,  but  belongs  to  the  genus 
Sclerorhinus  and  probably  to  *S'.  sub  costatus,  Macl. 

Talaurinus  verrucosus  Guerin. 

Guerin,  Voy.  Coquille,  ii.  (2),  p.  121  ;  .4.  verrucosus  Boisd., 
I.e.,  p.372 ;  .4.  tuberculatus  Boisd.,  I.e.  p. 372. 

Type,  Tahiuriiius  verrucosu.<;  Boisd.,  9 — Elongate-elliptical, 
robust.  Black,  without  clothing  above,  a  few  light-coloured 
scales  in  the  centre  below. 

Head  convex,  forehead  concave  between  the  external  ros- 
tral ridges.  Rostrum  short,  at  apex  as  wide  as  head,  deeply 
excavate ;  external  ridges  convex  in  profile,  continued  on  to 
forehead,  constricted  at  point  of  junction  ;  internal  ridges 
obsolete ;  lateral  basal  sulci  small,  deep :  median  area  de- 
pressed throughout.  Scrobes  curved,  with  posterior  sinu- 
osity. Eyes  small,  rounded.  First  and  second  funicular 
joints  subequal ;  club  short.  Prothorax  (6x7  mm.)  widest 
in  front  of  middle,  obtusely  angulate  ;  apical  margin  with  a 
slight  postocular  sinuosity  ;  collar-constriction  present,  me- 
dian line  traceable  at  base ;  rather  coarsely  granulate, 
granules  irregular  in  size  and  arrangement,  more  bunched 
together  at  angles  ;  sides  sparingly  granulate  below  angles. 
Elytra  (16  x  10  mm.)  regularly  rounded  on  sides :  apex 
obtusely  rounded,  mucronate  ;  base  truncate,  humeral  angles 
prominent,  tuberculiform  ;  disc  convex,  with  seven  irregular 
rows  of  projections,  granular  towards  base,  becoming  conical 
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and  tubercular  posteriorly  and  laterally,  intervals  between 
rows  not  definitely  striate  nor  foveate ;  sides  obsoletely  seriate- 
granulate.  Beneath  rather  strongly  convex  ;  apical  ventral 
segment  with  a  short  transverse  linear  impression  subtended 
posteriorly  by  a  small  obtuse  tubercle.  Dimensions :  24  x  10 
mm. 

Labels:  1,  2,  3,  Latreille ;  4,  5,  Phalidura  [struck  out] 
verrucosa  d'Urville,  h.  in  Nova  Hollandia,  D.  d'Urville;  6. 

Type,  (J  T.  tuberculatus  Boisd.  Black,  opaque,  granules 
shining  ;  a  few  scales  in  intervals  between  granules  above, 
a  median  vitta  of  light  scales  branching  into  two  along  the 
internal  rostral  ridges. 

Head  and  rostrum  as  in  2-  Prothorax  (6x7  mm.)  with 
more  definite  collar-constriction  ;  more  irregularly  and 
coarsely  granulate,  roughly  in  four  groups,  one  lateral  and 
one  along  median  line  on  each  side,  leaving  three  intervals 
(interstitiis  tribus  levibus).  Elytra  (15  x  9  mm.)  rather 
narrower  than  in  ^ ,  apex  mucronate,  base  feebly  emarginate, 
humeral  angles  tuberculiform  ;  disc  convex,  feebly  depressed 
along  suture,  granules  and  tubercles  rather  coarser  and  fewer 
in  number  than  in  q  •  Beneath  concave ;  third  and  fourth 
ventral  segments  together  equal  to  apical,  fifth  shallowly 
excavate,  a  deep  transverse  fossa  present  in  posterior  half, 
two  small  tubercles  situated  one  on  each  side  of  the  exca- 
vation.    Dimensions:   23  x  9  mm. 

Labels:  1,  Nouv.  Hollande  ;  2,  Coll.  Dejean,  Coll.  Roelofs  ; 
3,     tuberculatus  d'Urville. 

Both  of  these  species  should,  I  think,  be  referred  to 
Talaurinus  verrucosus  Guerin.  I  have  described  both  in 
some  detail,  as  they  vary  rather  considerably  in  the  pro- 
thoracic  and  elytral  granulation  ;  this  variation  is,  however, 
not  sexual ;  the  apical  ventral  segment  does,  on  the  other 
hand,  shew  sexual  variation.  The  following  table  shows  the 
variation  in  the  number  of  the  granules  in  each  elytral 
row:   — 
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T.  verrucosus.  T.  tuberculatus. 

ISutural  row 20         (very  small) 20 

iSecond       ,,     8,9    (larger  granules  and  tubercles) 5 

Third         „  15,  13  „  9,  10 

Fourth       ,,   4,  6    (granules)  1 

Fifth  ,,   13,  12  (granules  and  tubercles) 9 

Sixtli  ,,   9,  10  (conical  tubercles) 8 

iSeveiith     ,,   13         (small  granules) 7 

Guerin's  type  appears  to  be  a  male;  the  dimensions  are: 
long.  23,  1.  8  mm.    T.  scabrosus  Macl.  is  closely  allied,  but  is 
a   much   more   densely  clothed  species ;   the   granulation   also 
appears  to  be  coarser. 

Although  not  labelled  type,  I  regard  the  specimen  of  T. 
tuberculatus  as  such,  and  think  that  the  type-label  has  been 
attached  in  error  to  a  Fsalidura  {F.  mirabunda,  Gyll.)  sent 
for  examination,  and  bearing  a  type-label:  "Phalidura 
[struck  out]  tuberculata  d'Urville,  h.  in  Nova  Hollanda,  D. 
Lesson."  The  Psalidura  in  no  way  corresponded  to  the  short 
concise  description  of  Boisduval,  which  moreover  agreed  per- 
fectly with  the  specimen  here  described. 

Talaurinus  Bucephalus  Oliv.,  Masters'  Cat.  No.  4687. 

Among  the  species  sent  for  examination,  was  a  specimen 
bearing  the  following  labels:  — 

1,  Nouv.  Hollande ;  2,  Coll.  Dejean,  Coll.  Roelofs ;  3, 
Bucephalus  Olivier;  4,  Type;  5,  Phalidura  [struck  out] 
bucephala  d'Urville,  h.  in  Nov.  Holland.  D.  Latreille ;  6, 
Type  T.  bucephalus. 

This  specimen  must  be  regarded  as  the  true  T.  bucephalus, 
Oliv.,  and  while  evidently  the  specimen  Boisduval  had  before 
him  (Collection  de  M.  Dejean),  I  do  not  think  it  can  be 
regarded  as  Olivier's  type,  which  was  from  the  Museum  d' 
Histoire  Naturelle. 

The  species  is  extremely  common  in  the  neighbourhood  of 
Sydney,  the  Blue  Mountains,  and  Moss  Vale  districts  ;  and 
shews  a  range  of  variation  which  probably  accounts  for  its 
extensive  synonymy.  The  synonymy  of  Macleay's  species  has 
already  been  given  by  Lea  under  T.  Camdenensis,  Macl.,  and 
I  have  only  to  record  their  identity  with  T.  hurep/ialus. 
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SCLERORHINUS    CARINATUS      Boisd.,    l.C.    p. 385. 

?  Scl.  (// ippon/iiiius)  ni;/rospi)iosus,  Don.,  Ins.  New  Holl. 
1805;  Boisd.,  I.e.  p. 335. 

5  Elliptical,  convex.  Black,  opaque,  densely  clothed 
above  with  yellowish  and  ochraceous  scales,  granules  not 
clothed  ;  head  with  two  longitudinal  stripes  on  rostrum  meet- 
ing behind  on  vertex,  also  a  lateral  supraorbital  stripe  on 
either  side;  prothorax  trivittate. 

Head  convex,  not  constricted  from  rostrum,  forehead  flat- 
tened, median  rostral  linea  prolonged  on  forehead.  Rostrum 
short  and  thick,  flattened  above,  not  excavate ;  lateral  sulci 
broad,  moderately  deep  ;  median  linea  well  defined,  with  a 
punctiform  depression  at  junction  with  forehead.  Eyes 
moderately  large,  oval.  Club  briefly  obovate.  Prothorax  (4 
X  5-5  mm.)  transverse,  rounded  evenly  on  sides,  apical  mar- 
gin feebly  trisinuate,  no  median  lobe,  ocular  lobes  present ; 
disc  convex,  finely  granulate,  granules  irregularly  arranged 
tending  to  leave  three  clear  areas  along  vittae  ;  sides  finely 
granulate.  Elytra  (11x7  mm.)  ovate,  evenly  rounded  on 
sides ;  apex  gradually  rounded,  sharply  mucronate ;  base 
truncate,  humeral  angles  rectangular.  Each  elytron  with 
three  broad  strise  densely  clothed  with  whitish  or  yellowish 
scales,  the  lateral  one  subdivided  by  subhumeral  interstice ; 
interstices  granulate,  subcostate,  granules  semispinose, 
separate  on  declivity  and  laterally,  setigerovis  ;  sutural  inter- 
stice more  or  less  prominent  throughout,  out-turned  at  base  ; 
second  and  third  prominent,  subcostiform  in  basal  half,  con- 
tinued to  base  and  apex  ;  subhumeral  with  nine  to  eleven 
granules  not  reaching  to  base :  lateral  granulate,  traceable 
only  in  basal  half.  Sides  striate,  interstices  obsoletely  granu- 
late. The  two  central  strias  of  disc  with  two  longitudinal 
rows  of  fine  punctures,  two  lateral  striae  each  with  a  single 
row.  Under  surface  gently  convex.  Apical  ventral  segment 
not  excavate,  finely  pustulo-setose,  with  a  faint  median  linear 
impression.  Tibia  strongly  spinose  beneath,  outer  ends  bent 
not  quite  at  right  angles  to  shaft.    Dimenslcms :    16  x  7  mm. 
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Hah. — New    South   Wales:    Port   Jackson    (Boisduval). 

Labels:  1,  2,  3,  4,  5,  Phalidura  [struck  out]  Amycterus 
carinata  d'Urville,  h.  in  Nova  Hollandia,  D.  Lesson;  6, 
Type  P.  carinata. 

Agrees  very  closely  with  description  and  figure  of  Hi-p- 
porrhinus  nigrospinosus,  Don.,  but  as  I  only  know  this 
species  from  the  figure,  I  hesitate  to  sink  Boisduval's  name. 
H.  nigi'o-spinosus  is  certainly  a  Sclerorhinus. 

ScLERORHiNUs  BUBALus  Oliv.,  Ent.v.83,p.399,t.25,f .354. 
Scl.  (Atnycterus)  morosus  Boisd.,  I.e.  p.386  ;  Masters'  Cat., 
No.  4877. 

Type,  Scl.  morosus,  Boisd.,  9 — Small,  narrow,  elliptical, 
convex.  Black,  rather  densely  clothed  above  with  brown 
scales,  granules  not  clothed,  below  with  a  spare  median  vitta 
of  yellow  hair  ;  head  with  dense  brown  scales,  a  central  vitta 
of  more  golden  scales  dividing  into  two  on  rostrum,  and  a 
supraorbital  stripe  on  each  side. 

Head  convex,  separated  from  rostrum.  Rostrum  very 
short,  at  apex  as  wide  as  head  ;  not  excavate  ;  external  ridges 
parallel,  not  extending  on  to  forehead  ;  lateral  sulci  shallow  ; 
median  linea  prominent,  not  continued  on  to  forehead. 
Scrobes  deep,  open  posteriorly.  Eyes  relatively  large,  subro- 
tund.  Antennae  long,  first  and  second  funicular  joints  sub- 
equal,  club  elongate.  Prothorax  (4x5  mm.)  rounded  on 
sides,  widest  across  middle,  subangulate  ;  apical  margin  with 
a  feeble  postocular  sinuosity  ;  disc  convex,  granules  small, 
scattered,  median  and  two  lateral  longitudinal  impressions 
faintly  traceable;  sides  granulate.  Elytra  (9x6  mm.) 
gently  rounded  on  sides  ;  apex  gradually  rounded,  mucronate  ; 
base  truncate,  humeral  angles  marked  by  small  granules. 
Disc  with  six  irregular  longitudinal  rows  of  punctures,  in- 
terstices flat,  for  the  most  part  not  raised  ;  sutural  interstice 
slightly  raised  at  base  ;  second  with  two  small  granules  near 
middle  of  elytra ;  third  with  four  near  base,  and  two  or 
three  more  posteriorly  ;  fourth   without  granules  ;   fifth  with 
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thirteen  closely  placed  granules ;  sixth  with  about  fourteen ; 
seventh  lateral,  not  so  distinct,  with  about  as  many  granules 
as  the  sixth.  Sides  rugosely,  irregularly,  somewhat  obsoletely 
granulate.  Feebly  convex  below  ;  fifth  ventral  segment  with 
a  faint  transverse  impression  behind  apex.  Legs  moderately 
long,  light.    Di/neiisiniifi :    14  x    6  mm. 

Hab. — Tasmania. 

Labels:  1,  Terra  Van  Dieman ;  2,  Coll.  Dejean,  Coll 
Roelofs  ;  3,  morosus  Dej.  ;  4,  Phalidura  [struck  out]  morosa, 
h.  in  Terra  Van  Diemen,  D.  d'Urville  ;  5,  Type;  6,  Type  C. 
morosus. 

A  common  Tasmanian  species,  also  found  in  Victoria.  The 
male  differs  in  being  narrower,  and  in  having  the  ventral 
segments  flatter,  with  a  narrow  median  vitta  of  dense  black 
hair. 


13 


154 


J^ESCRIPTION  OF  A  NEW  LAC-COCCID  (GENUS 
TACHARDIA)  FROM  NEW  SOUTH  WALES. 

By  Walter  W.   Froggatt,   F.L.S.,  Government  Entomologist. 

Tachardia  angulata,  n.sp. 

Adult  9-     Height,  4  mm.;  diameter  at  base,  4  mm. 

General  colour  bright  red,  apex  shining,  anal  appendages  and  lac- 
or  air-tubes  tipped  with  black.  Cephalic  portion  flattened,  rest- 
ing against  the  bark  of  the  stem  of  the  food-plant,  irregularly 
wrinkled,  with  the  mouth  in  the  centre,  lobed  on  either  side. 
Anal  tube  projecting,  fringed  with  a  tuft  of  fine  bristle-like  hairs, 
with  a  fine  spine  standing  out  above  the  anal  tube.  Lac-  or  air- 
tubes  longer  and  more  slender  than  the  anal  tube,  situated  on 
either  side,  and  projecting  well  beyond  the  lobed  margin.  General 
form  cone-shaped,  rounded  at  the  apex. 

Wax-test  enclosing  9  dark  red  to  black  in  colour,  broad  and 
rounded  at  the  base,  coming  to  a  blunt  point  at  the  apex,  when 
viewed  from  above  it  is  seen  to  be  fluted,  with  four  distinct 
ridges  meeting  at  the  summit.  Outer  surface  smooth,  with  fine 
white  filaments  curling  out  through  tiny  apertures  in  the  walls  of 
the  test.  In  general  appearance  resembling  a  large  blunt  rose- 
thorn;  sometimes  solitary,  at  other  times  in  groups  of  three  or 
four,  in  contact  at  the  base.  Height  of  test  ^  of  an  inch;  diame- 
ter at  base  4  of  an  inch. 

Z^a6.— Eden,  N.  S.  Wales,  Reah  River  (Mr.  G.  J.  Darke);  on 
quince  trees  :  Milton,  N.  S.  Wales,  also  on  quince  trees. 
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OllDINARY    MONTH r.Y  MEETING. 

May  31st,   1911. 

Mr.  W.  \V.  Froggatt,  F.L.S.,  President,  in  the  Chair. 

Miss  H.  Beaumont,  Mosman;  Miss  H.  A.  Dumolo,  Roslyn  Gar- 
dens; Mr.  Sydney  Dodd,  F.R.C.V.S.,  D.V.Sc,  University  of 
Sydney;  anil  Mr.  Henry  Hacker,  Queensland  Museum,  Brisbane, 
were  elected  Oidinaiy  Members. 


The  President  announced  :  — 

( 1 )  That  a  Citizens'  Meeting,  to  further  the  interests  of  the 
Mawson  xintarctic  Expedition,  would  be  held  in  the  Vestibule  of 
the  Town  Kail,  on  Tuesday,  13th  June,  at  4  p.m.,  the  Lord 
Mayor  in  the  Chair. 

(2)  That  Professor  David,  M.A.,  F.R.S.,  C.M.G.,  would  deliver 
a  lecture  on  Antarctica,  in  aid  of  the  Mawson  Expedition  Fund, 
in  the  Town  Hall,  on  Friday  evening,  June  30th. 

(3)  That  a  communication  had  been  received  from  the  Fauna 
and  Flora  Protection  Committee  of  South  Australia,  forwarded 
through  the  Royal  Society  of  South  Australia,  asking  for  co-ope- 
ration and  support  in  an  effort  to  have  a  portion  of  Kangaroo 
Island,  comprising  an  area  of  300  square  miles,  to  be  known  as 
Flinders  Chase,  permanently  I'eserved  and  vested  in  Trustees. 
The  letter  was  read  to  the  Meeting:  and,  on  the  motion  of  Mr. 
W.  S.  Dun,  it  was  resolved  unanimously,  that  a  reply  expressive 
of  the  Society's  sympathy  and  support  should  be  sent;  and,  on 
the  motion  of  Dr.  H.  G.  Chapman,  it  was  resolved  further,  that 
Dr.  R.  Pulleine,  of  Adelaide,  should  be  asked  to  represent  the 
Society  on  the  deputation  which  is  to  wait  upon  the  Treasurer 
and  Commissioner  of  Crown  Lands,  on  13th  June. 
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The  Donations  and  Exchanges  received  since  the  previous 
Monthly  Meeting  (26th  April,  1911),  amounting  to  17  Vols., 
96  Parts  or  Nos.,  22  Bulletins,  8  Pamphlets,  and  2  Maps 
received  from  66  Societies,  &c.,  and  2  Individuals,  were  laid 
upon  the  table. 


NOTES    AND     EXHIBITS. 


Mr.  D.  G.  Stead  exhibited  examples  of  the  Blue-Eye,  Pseudo- 
mugil  signifer  Kner,  from  Wamberal  Lagoon,  N.  S.  Wales,  living 
in  both  sea-water,  and  pure,  fresh  water.  These  were  part  of  a 
number  ol)tained,  during  April,  from  the  lagoon,  at  a  spot  where 
the  water  was  "sweet"  or  brackish.  These  were  brought  away 
in  that  water,  and,  on  April  19th,  one  was  placed  in  an  aquarium 
of  sea-water  (of  about  three  years'  standing),  and  the  others  were 
put  into  a  freshwater  aquarium.  All  had  done  well  up  to  the 
present;  the  one  in  salt  water,  equally  with  those  in  fi'esh.  This 
is  an  interesting  experiment,  inasmuch  as  it  demonstrates  the 
power  of  this  little  species  to  withstand  sudden  changes  in  its 
surrounding  element.  The  coastal  lagoons  are  very  rich  in  this 
species,  and  these  lagoons  become  pi-actially  fresh,  and  very  salt 
alternately;  it  is,  therefore,  greatly  to  the  advantage  of  this 
(and  other  species  of  aquatic  life  present)  if  they  can  adaj^t 
themselves  to  the  varying  conditions. 

Miss  Hynes  exhibited  some  excellent  diagi'ams  of  characteristic 
native  plants,  reproduced  from  drawings  by  Mrs.  Ellis  Rowan, 
portion  of  a  series  now  in  course  of  publication  for  the  Depart- 
ment of  Public  Instruction,  for  u.se  in  the  public  schools  Also 
a  badge  representing  the  Waratah,  for  field  botanists,  reproduced 
from  a  drawing  by  the  same  artist 

Mr.  H.  L.  White  sent,  for  exhibition,  a  skull  of  the  Native 
Bear,  showing  an  extensive  osseous  growth  commencing  near  the 
base  of  the  skull  and  extending  into  the  eye-cavity.  From  about 
1875  to  1890,  Native  ^ Bears  ( Phascolarctus  cinereus)  became 
exceedingly  numerous  in  the  neighbourhood  of  Belltrees,  Scone. 
They- eventually  killed  nearly  all  the  Redgum-trees  growing  along 
the    rivei'-l)anks.      From    1890  onwards,   a   marked  decrea.se  was 
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noted,   and   now  a    Native  Bear  is  a  great  rarity,  in  fact  not  a 
dozen  had  been  seen  during  the  last  ten  years.     However,  during 
the  last  few   months   several  had  been  reported,  and  it  may  be 
that  they  were  again  on  the  increase.     Mr.  White  adds  :  —  "1  am 
absolutely  certain  that,  in  this  locality,  a  patch  of  well-timbered 
country,  30  by   15  miles  in  extent,    these   marsupials   were  not 
ilestroyed   by   any   human  agency,    the  number  shut  being  very 
small  indeed.     I  am  quite  satisfied  that  a  disease  of  some  sort 
practically  exterminated  the  Native  Bear  in  the  Upper  Hunter 
district.     About  1895,  the  animals  were  dying  oif  in  hundreds, 
the  poor  brutes   being  noted  on  the  ground,   with  their  heads 
greatly   swollen,  and   too  weak  to  climb  the  trees.     Their  e3'es 
were  protruding  ;    and  numbers   of  skulls    picked    up  later  on, 
showed  similar  bony    growths  to  that  on  the  specimen  exhibited. 
In   1896,  I  frequently  visited  a  station  in  South-east  Queensland; 
Native  Bears   were    exceedingly    plentiful    in    the    locality,    but 
disappeared  in  the   course   of  a  few  years,  and  certainly  not  by 
.shooting.     During   1881-3,   I  was  surveying  on  the  South  Coast, 
from    Bega    to    the    Victorian    border,   and    noted   the   bears  in 
hundreds,     I   understand  that  they  disappeared  in  a  mysterious 
manner,  and  not  by  shooting.     In  my  opinion,   it  is  not  a  fact 
that  Native  Bears  were  shot  out,  but  that  this  fatal  disease  broke 
out  amongst  them  when  they  became  so  numerous.     The  disease 
did  not  appear  to  affect  the  other  marsupials.     About  1896,  the 
Opossums  {Trichosur^is  vulpecula)    commenced    to    die  in    large 
numbers,  but  there  was  no  sign  of  swelled   head,   and  the  intes- 
tines were  full  of  worms;  the  mortality  did  not  last  long,  nor  was 
it  general,  as  in  the  case  of  the  Native  Bear.     No  disease  of  any 
sort  has  been  noticed  amongst  the  Kangaroos  or  Wallabies,  but 
the  Native  Cat  {Dasyurus  viverrinus)  has,  like  the  Native  Bear, 
practically  disappeared,  and  during  the  same  period  of  time." 

Dr.  T.  Harvey  Johnston  exhibited  a  small  series  of  Entozoa  from 
New  South  Wales,  comprising  (1)  Cysticercvs  tenuicollis  Rud., 
from  the  mesentery  of  a  goat  (Illawarra  district);  {1)  Oxyuris 
amhigua  Rud.,  from  the  intesthie  of  a  rabbit  (Braidwood,  Cowra); 
(3)   Linguatula  serrata   Frol.,  from   the  nasal   cavities   of   dogs, 
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obtained  experimentally  by  introducing  the  larvse  (specimens  of 
which  were  exliibited)  of  the  parasite,  found  in  the  mesenteric 
glands  of  cattle  from  various  parts  of  New  South  Wales.  The  three 
above-mentioned  species,  excepting  No.  1  (from  West  Australia), 
had  not  pi'eviously  been  recorded  from  these  hosts  in  Australia. 

Mr.  Cheel  showed  plants  of,  (1)  Acacia  jntgioni/orinis  Wendl., 
from  Kensington,  which  produces  new  plants  onl}^  from  sucl<ers; 
Mr.  A.  A.  Hamilton  and  the  exhibitor  had  watched  the  plants 
for  seeds,  for  several  years,  without  any  success.  (2)  Greinllea 
pimicea  l>.  Br.,  which,  under  cultivation  in  the  Botanic  Gardens, 
sent  out  several  suckers  from  which  new  plants  were  established, 
2-3  feet  from  the  parent-plants.  (3)  Flowering  specimens  of 
other  plants  of  the  same  species  were  exhibited,  showing  twin 
styles  in  several  of  the  fiowei's;  this  peculiar  freak  was  first 
noticed  by  Mr.  W.  F.  Blakeh^  in  August,  1906,  and  again  by 
the  exhibitor,  in  September,  1910.  (4)  Vitis  clematidea  F.v.M., 
with  enlarged  yam-like  rootstocks,  from  Wamberal  and  Peak- 
hurst;  the  exhibitor's  attention  was  first  drawn  to  the  tuberous 
growth  of  this  plant,  by  Mr.  L.  Gallard,  of  Narara;  it  is  also 
mentioned  by  Woolls,  in  Mueller's  Fragm.  v.  210.  Mr.  Cheel 
also  stated  that  during  the  past  three  months,  the  potato-blight 
{Phytophthora  infestans  I  )e  Barg)  had  caused  great  havoc  among 
the  potato-crops  grown  at  Penshurst.  The  disease  had  been 
suspected  of  infecting  other  members  of  the  order.  Nevertheless, 
plants  referable  to  six  species  -  SoJaniivi  jasminoides  Paxt.,  S. 
nigrum  Linn.,  S.  armatutn  R.  Br.,  <S'.  cinereum  R.  Br.,  Datura 
stramonium\J\x\\\.^  and  Physalis  minima  Linn.— growing  actually 
in  the  midst  of  the  diseased  potatoes,  remained  wholly  unaffected, 
even  though,  on  several  occasions,  s})ores  had  been  sown  on  the 
leaves  during  showery  weather  or  when  otherwise  damp. 

Dr.  Greig-Smith  exhibited  specimens  of  apples  affected  with 
Bitter  Pit.  The  corky  areas  are  remarkably  sterile,  and  there  is 
no  diffusion  of  the  pits,  as  might  be  expected  if  the  disease  were  of 
microbic  or  fungoid  origin.  Some  years  ago  Dr.  Cobb  suggested 
that  the  pitting  might  be  a  form  of  stigmonose,  and  the  appear- 
ance strongly  favours  the  suggestion  that  the  pits  are  the  result 
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of  some  enzyme  or  poison  injected  by  sucking  insects.  A  mosquito, 
for  example,  with  stylets  and  labium  measuring  ^\  inch,  could 
pierce  to  the  centre  of  the  great  majority  of  the  pits. 

Mr.  Fred.  Turner  exhibited,  and  offered  observations  on  Pani- 
nnn  (jlahrnm  Gaud  ('Syn.  Paspahtm  amhu/nnm  DC),  wiiich  had 
been  forwarded  to  him  for  identification,  amongst  a  number  of 
grasses,  from  near  Ulmarra,  Clarence  Rivei',  a  new  record  for 
this  Indian  species.  Under  ordinary  conditions,  this  grass  pro- 
duces an  abundance  of  seed,  the  vitality  of  which  is  not  impaired 
in  the  process  of  digestion;  and,  in  a  great  measure,  that  may 
account  for  its  great  dissemination,  especially  in  the  coast  dis- 
tricts. Mr.  Turner  had  cultivated,  in  Australia,  many  of  the 
best  fodder-grasses  indigenous  to  Europe,  Asia,  Africa  and 
America;  and,  although  some  of  them  had  been  thoroughly 
acclimatised  for  years,  none  of  them  spread  so  rapidly  as  the 
accidentally  introduced  Panicum  glabrnm. 

Mr.  North  sent,  for  exhibition,  an  example  of  a  small  race  of 
Dacelo  gigas  Boddairt,  from  the  Jardine  River,  Cape  York 
Peninsula,  Northern  Queensland,  which  he  proposed  to  distinguish 
as  a  new  subspecies,  to  be  named  after  the  collector,  M  r.  W. 
McLennan  (Coll.  MacGillivray).  It  bears  a  similar  relation  to 
D.  gigas  as  does  the  Fawn-breasted  Kingfisher  to  D.  /eachii  A 
typical  example  of  D.  gigas  was  shown,  for  comparison. 

Mr.  Froggatt  exhibited  a  specimen  of  a  large  wingless  grass- 
hopper, caught  in  a  house  at  Mount  Tambourine,  (Southern 
Queensland.  It  had  invaded  a  mouse's  nest,  and,  after  frightening 
the  mother  away,  was  feeding  upon  a  young  one  when  captured. 

Mr.  Fletchei-,  on  behalf  of  Messrs.  C.  T.  Musson  and  W.  M. 
Carne,  showed  examples  of  a  phyllopod  Crustacean  (Apus  sp.) 
found  in  a  stormwater-drain  in  one  of  the  paddocks  of  the 
Hawkesbury  College  farm,  during  the  wet  weather  of  last 
February.  The  occurrence  of  this  Central  Australian  form  so 
near  the  coast,  is  very  remarkable. 


160 


THE    BEES    OF    THE    SOLOMON   ISLANDS. 

By  T.  D.  A.  CocKERELL,  University  of  Colorado,  U.S.A. 

(Communicated  hij    W.    W.  Frotjyatt,  F.L.tS.) 

Up  to  the  end  of  1910,  only  one  species  of  bee  had  been 
recorded  from  the  Solomon  Islands,  so  I  was  naturally  pleased 
to  see  the  interesting  series  collected  by  Mr.  Froggatt,  in 
1909.  The  recorded  species  {Nomacia  psilocera)  was  not  in 
the  collection,  which  consisted  entirely  of  undescribed  forms. 
As  is  well  known,  Australia  possesses  a  rich  bee-fauna,  in- 
cluding many  peculiar  genera,  which  belong  to  the  more 
primitive  section  of  the  Apoidea.  It  has,  in  addition,  especi- 
ally in  the  North-east,  a  series  of  long-tongued  bees  of 
Indo-Malay  type,  evidently  representing  a  comparatively 
recent  invasion.  New  Guinea,  so  far  as  is  known,  possesses 
an  Indo-Malay  bee-fauna,  and  this  same  fauna,  vai'iously 
differentiated  as  to  species,  spreads  into  the  islands  to  the 
East.  The  Solomon  Islands  evidently  possess  a  strong  Indo- 
Malay  element,  but  Mr.  Froggatt's  Collection  brings  out  the 
interesting  fact  that  there  is  also  a  genuinely  Australian 
element,  the  most  striking  representative  of  which  is 
Meroglossa,  now  for  the  first  time  found  out  of  Australia.* 
It  is  certain  that  this  Australian  fauna  must  have  reached 
the  Solomon  Islands  by  way  of  New  Guinea,  and  it  may  be 
that  further  collecting  in  that  island  will  reveal  a  number  of 
Australian  types  ;  but  it  is  perhaps  equally  likely  that  these, 
or   many   of   them,    have   succumbed    before   the   Indo-Malay 

*  Some  of  the  green  species  of  Prosopis  from  New  Guinea,  4c.,  may 
prove  to  belong  to  Meroglossa.  This  is  especially  likely  in  the  case  of  P. 
imperialia  Smith. 
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invasion,  leaving  relics  on  the  islands  to  the  East  and  South- 
east. It  is  reasonable  to  suppose  a  period  of  elevation,  per- 
mitting the  Australian  fauna  to  reach  New  Guinea,  etc.,  fol- 
lowed by  a  period  of  great  elevation  to  the  North,  result- 
ing in  an  influx  of  Indo-Malay  genera,  most  of  them  strong 
fliers,  and  quite  capable  of  crossing  narrow  arms  of  the  sea. 

I  have  prepared  a  list  of  the  bees  known  from  the  islands 
East  and  South-east  of  New  Guinea,  46  in  all.  It  will  be 
seen  that  22  species  are  recorded  from  the  Bismarck  Archi- 
pelago, including  New  Britain  (with  New  Pomerania)  and 
New  Ireland  ;  sixteen  from  the  Solomons,  one  from  the  New 
Hebrides,  and  eight  from  New  Caledonia.  Only  one 
(Mef/(tchile  australoske)  is  said  to  be  common  to  any  two  of 
these  groups.  All  the  species  from  the  Solomons  and  the  one 
from  the  New  Hebrides  are  endemic.  Of  the  New  Caledonia 
species,  five  are  endemic  ;  and  one  of  those  not  so,  the  honey 
bee  being  certainly  an  introduction.  The  remaining  two  may 
perhaps  not  be  correctly  identified,  especially  the  Halictus, 
otherwise  known  from  Australia.  In  all  these  islands,  the 
CoUetid  bees,  so  conspicuous  in  Australia  and  New  Zealand, 
seem  to  be  absent.  The  Xylocopids  seem  not  to  go  beyond  the 
Bismarck  Archipelago. 

It  is  obviovis  that  additional  collecting  in  these  islands  will 
produce  a  great  number  of  undescribed  species. . 

Abbreviations:  S.m.  =  subniarginal  cell;  r.n.  =  recurrent  iier- 
vure;  t  c.  =  transversocubilal  nervure;  t.m.  =  transversomedial 
nervure. 

Meroglossa  tetraxantha  n.sp. 
5  Length  about  1\  mm.  ;  head  and  thorax  lemon-yellow, 
with  black  markings,  the  cheeks,  prothorax  and  pleura  wholly 
yellow  ;  mandibles  yellow,  dark  at  extreme  apex :  mouth- 
parts  prosopiform  :  clypeus  with  a  broad  dark  brown  bar  on 
each  side;  long  yellow  supraclypeal  mark  bottle-shaped,  its 
apex  reaching  anterior  ocellus  ;  lateral  face-marks  extending 
as  broad  bands  to  the  top  of  the  head,  where  they  end 
abruptly,   not   connecting    with   the  yellow    of     the     occiput; 
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vertex  otherwise,  and  interval  between  supraclypeal  and 
lateral  marks  black  ;  upper  ])art  of  black  frontal  area  punc- 
tured, lower  part  smooth  ;  scape  honey-colour  except  at  apex ; 
flagellum  black,  dull  pale  brownish  beneath  except  at  base 
and  extreme  apex  ;  mesothorax  strongly  and  closely  punc- 
tured, black  with  four  broad  even  yellow  stripes,  the  outer 
ones  marginal  ;  scutelhim  and  postscutellum  with  a  broad 
median  black  stripe  ;  area  of  metathorax  smooth  and  shining, 
with  a  median,  slightly  depressed,  ferruginous  spot ;  on  each 
side  of  the  area  is  a  broad  ferruginous  band,  and  the  trun- 
cation has  a  narrow  ferruginous  stripe  ;  tegulse  honey-colour ; 
wings  moderately  dusky ;  stigma  piceous,  nervures  rufo- 
f  uscous ;  first  r.n.  joining  second  s.m.  very  near  basal  corner; 
femora,  and  anterior  tibiae  in  front,  yellow ;  knees,  tibiae 
otherwise,  and  tarsi  honey-colovir  :  abdomen  honey-colour, 
flushed  with  yellow  at  sides  of  first  three  segments,  first  seg- 
ment with  a  dai'k  mark  at  base  ;  last  two  segments  black 
above   and   below. 

//rt6.— Solomon  Islands,  July- August,  1909  (W.  W.  Frog- 
gatt).  Near  to  M.  flavuineUea  (Ckll.).  It  belongs  to  a  little 
group,  hitherto  known  from  Queensland,  separable  thus:  — 

Metathorax  fluted;  comparatively  large  species  (9  mm.).. mtlimiira  (Ckll. ) 
Metathorax  not  fluted 1 

1.  Apex  of  abdomen  purple ..basiiura  (Ckll.) 

Apex  of  abdomen  black 2 

2.  Female  clj'peus  narrow,  without  lateral  dark  bars;  width  of  clypeus  not 

greater  than  combined  widths  of  lateral  spaces  between  clypeus  and 

eye  .flavome/lea  {CkU.} 

Female  clypeus  broader,  with  lateral  dark  bars;  width  of  clypeus  much 
greater  than  combined  widths  of  lateral  spaces  between  clypeus  and 
eye tetraxantha  CkU. 

Halictus  froggatti  n.sp. 

9  Length  about  G^  mm.  ;  black,  with  little  pubescence,  the 
thorax  above  with  very  scanty  inconspicuous  hair,  the  abdo- 
men without  hair-bands  or  spots,  and  the  hind  margins  of  the 
segments  dark  like  the  rest ;  head  broad,   eyes  broadly  shal- 
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lowly  eiiiargiuate  ;  clypeiis  broad,  not  produced  ;  cheeks  in 
lateral  view  narrower  than  eye  ;  mandibles  dark  ;  clypeus  and 
supraclypeal  area  shining,  front  minutely  granular  ;  antennae 
dai'k ;  mesothorax  and  scutellum  dull,  very  minutely  punc- 
tured, scutellum  slightly  bigibbous  ;  area  of  metathorax  large, 
dull,  with  an  exceedingly  minute  subcancellate  sculpture; 
legs  black,  small  joints  of  tarsi  reddish,  anterior  tarsi  slender  ; 
tegulas  ferruginous ;  wings  hyaline,  nervures  and  stigma 
dark  fuscous;  second  r.n.  and  third  t.c.  much  weakened; 
third  s.m.  short,  combined  areas  of  second  and  third  not  so 
great  as  that  of  first ;  abdomen  broad,  shining,  caudal  rims 
dark  ferruginous.  Microscopic  characters  are  as  follows : 
frontal  punctures  much  smaller  than  eye-facets,  as  dense  as 
possible,  running  more  or  less  into  grooves  ;  mesothorax  very 
minutely  granular,  with  widely  scattered  small  punctures ; 
area  of  metathorax  finely  irregularly  reticulate  ;  spurs  ferru- 
ginous. 

Hab. Solomon  Islands,  July- August,  1909(W.  W.  Frog- 
gatt).  In  Friese's  table  of  New  Guinea  species,  this  runs  to 
H.  latitarsis  Friese,  but  that  is  easily  distinguished  by  the 
broadened  anterior  tarsi.  H.  froggatt'x  is  closely  allied  to  H. 
Uurti  Ckll.,  from  Queensland,  and  looks  just  the  same  super- 
ficially, but  the  sculpture  of  the  metathorax  is  quite  different. 

Halictus  viridiscitus  n.sp. 
5  Length  about  8  mm.,  wings  rather  short;  head  and 
thorax  granular,  olive-green,  the  mesothorax  and  scutellum 
a  stronger,  bluer  green ;  head  broad  ;  keel  between  antennae 
prominent ;  front  dull  and  granular,  but  the  dense  punctures 
much  larger  than  the  eye-facets  ;  clypeus  with  large  shallow 
punctures,  black,  the  upper  margin  green,  the  border  between 
the  green  and  the  black  rosy  ;  lower  margin  of  clypeus  with 
orange  hairs  ;  mandibles  dark  :  cheeks  in  lateral  view  about 
as  broad  as  eye  :  antennae  dark  ;  mesothorax  and  scutellum 
very  densely  and  finely  punctured  on  a  rugose  ground  ;  area 
of  metathorax  with  very  fine  striae,  crossed  by  little  ridges, 
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giving  a  subcancellate  effect ;  legs  black ;  hind  spur  with  four 
blunt  teeth,  the  first  two  large ;  tegulae  piceous ;  wings  strongly 
dusky;  stigma  dark  reddish,  nervures  piceous;  third  t.c.  and 
second  r.n.  almost  obsolete;  third  s.m.  very  short,  higher  than 
long ;  abdomen  shining  dark  green,  the  hind  margins  of  the 
segments  broadly  blackened  ;  apical  hair  dark  reddish  ;  large 
large  ventral  pollen-collecting  hair-fringes. 

Uab. — Solomon  Islands,  July- August,  1909(W.  W.  Frog- 
gatt.  No.  C  13).  Related  closely  to  //.  flimlersi  Ckll.,  from 
Queensland,  but  conspicuously  differing  in  colour,  and  in  the 
sculpture  of  the  metathorax. 

Halictus  exterus  n.sp. 

Q  Length  slightly  over  6  mm.  ;  head  and  thorax  shining, 
dark  green,  with  yellowish  hair  ;  head  and  mesothorax  olive 
green,  the  other  parts  a  bluer  green;  head  broad,  clypeus 
rather  prominent,  smooth  and  sparsely  punctured  ;  supra- 
clypeal  area  smooth  and  shining ;  front  finely  striate,  the 
striae  in  front  of  the  middle  ocellus  transverse  ;  antennas  dark, 
the  flagellum  dusky  reddish  beneath  ;  cheeks  in  lateral  view 
as  broad  as  eyes ;  mesothorax  and  scutellum  smooth  and 
shining,  with  scattered  punctures ;  mesothorax  with  a  lightly 
impressed  microscopic  linear  sculpture,  and  some  slight  trans- 
verse ridges  anteriorly ;  area  of  metathorax  with  very  irregu- 
lar ridges ;  trochanters  and  femora  black,  tibiae  and  tarsi 
rich  ferruginous  ;  hind  spur  minutely  pectinate  ;  tegulae  shin- 
ing rufopiceous ;  wings  hyaline,  faintly  dusky,  stigma  piceous, 
nervures  fuscous  ;  abdomen  shining  dark  bluish-green,  with- 
out hair-bands  or  spots  :  hind  margins  of  segments  slightly 
reddish  ;   no  ventral  polleniferous  fringes. 

Hah.— Solomon  Islands,  July- August,  1909,  29's  (W.  W. 
Froggatt,  No.  C.  14).  Apparently  related  to  H.  ralunicola 
Friese,  from  the  Bismarck  Archipelago,  but  that  species  has 
red-yellow  mandibles,  and  the  red  of  the  legs  includes  prac- 
tically all  of  the  femora.  I  do  not  know  any  very  near  rela- 
tive in  Australia. 
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NOMIA  FROGGATTI,  n.Sp. 

^  Length  11  mm.  or  slightly  over;  robust,  black,  the  hind 
margins  of  the  first  four  abdominal  segments  with  pale  orange 
tegumentary  bands,  flushed  with  emerald-green  laterally  (one 
specimen  has  the  bands  bright  terracotta  red,  but  they  have 
probably  been  altered  by  cyanide)  ;  head  and  thorax  above 
with  bristly  black  hair,  at  sides  and  beneath  with  pale  yel- 
lowish hair,  but  some  black  on  upper  part  of  pleura,  middle 
of  tubercles,  and  face  (especially  at  sides)  down  to  about  the 
middle  :  abdomen  with  pale  hair  at  base,  otherwise  with  black, 
the  black  hairs  overlapping  the  bands  ;  venter  with  light  red- 
dish hair  ;  legs  with  hair  partly  light  reddish,  partly  black  ; 
black  on  outer  side  of  hind  tibiae,  reddish  on  inner  side,  con- 
trasting ;  middle  femora  at  base  beneath  with  a  stiff  brush  of 
orange-red  hair  (exactly  the  same  in  the  Indian  X.  elliofii)  : 
clypeus  rough,  with  a  delicate  median  keel  ;  mesothorax  dull 
and  very  densely  punctured  ;  scutellum  slightly  bigibbous  : 
postscutellum  armed  as  in  X .  eUiotii,  but  very  much  less  light 
tomentum  ;  base  of  metathorax  with  evident  cross-keels  (in 
X .  eUintii  they  are  nearly  obsolete)  ;abdomen  rough,  closely 
punctured  (in  X .  eUiotii  very  sparsely)  ;  tegulae  piceous  :  wings 
strongly  dusky;  first  r.n.  joining  the  small  second  s.m.  beyond 
middle. 

^r/^>.— Solomon  Islands,  July- August,  1909,  2  9  's(W.  W 
Froggatt,  No.  C  12).  An  Indo-Malayan  type,  of  the  group 
of  N.  eUiotii  Smith.  It  is  really  known  from  X .  puJrhri- 
halteata  Cameron,  by  the  different  postscutellar  armature, 
that,  in  Cameron's  species,  consisting  of  more  widely  sepa- 
rated, spine-like  structures.  In  X .  pulchrihalteata,  the  trun- 
cation of  the  metathorax  is  shiny,  with  distinct  punctures, 
largely  in  rows ;  in  X .  frofjgatti  it  is  dullish,  minutely 
granular  and  finely  tomentose,  with  small,  scattered  punc- 
tures. Friese  records  X .  eUiotii  from  Key  Island,  biit,  as  he 
says  the  female  is  without  a  green  band  on  the  first  abdominal 
segment,  it  is  evident  that  he  has  a  distinct  species. 
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Crocisa  gemmata  n.sp. 

Q  Length  about  13^  mm.  ;  black,  with  exceedingly  brilliant, 
shining  blue  markings  ;  scutellum  -—-—  -shaped  (hind  margin)  ; 
clypeus  with  dense  small  punctures ;  keel  between  antennae 
very  strong  ;  upper  half  of  clypeus,  supraclypeal  area,  sides 
of  face  almost  up  to  ocelli,  and  naiTow  posterior  orbits,  all 
covered  with  blue  hair  ;  third  antennal  joint  about  as  long  as 
fourth  ;  thorax  marked  with  blue  as  follows,  a  large  round 
patch  on  pleura,  two  elongate  marks  on  upper  part  of  pro- 
thorax,  and  two  almost  contiguous  with  them  on  mesothorax, 
median  spearhead-shaped  mark  on  mesothorax  in  front,  and 
four  large  mesothoracic  spots  (the  antei"ior  discal,  the  pos- 
terior marginal)  :  scutellum  with  small  inconspicuous  punc- 
tures, wholly  without  spots,  and  without  any  pale  tuft  from 
beneath  margin  ;  hair  of  occiput  all  black  :  tegulae  black  ; 
wings  very  dark  fuscous,  shining  purple  ;  anterior  tibiae  blue 
on  outer  side,  but  on  middle  and  hind  tibiae  only  the  basal 
part  is  blue  ;  abdomen  rather  elongate,  all  the  blue  bands 
very  broadly  interrupted  :  first  segment  with  large  blue 
quadrate  patches,  slightly  emarginate  on  inner  side  ;  blue  of 
fifth  segment  much  reduced  :  venter  black. 

^  Length  about  11 A  mm.  ;  quadrate  marks  on  sides  of  first 
abdominal  segment  strongly  incised  medially :  hind  femora 
with  a  large  sharp  thorn-like  tooth  beneath. 

Hab.~So\omon  Islands,  July-August,  1909(W.  W.  Frog- 
gatt.  No.  C  1).  This  is  extremely  close  to  ('.  eiiuirfilndftt  Lep., 
from  New  Ireland.  It  differs  from  Lepeletier's  description  of 
C .  emarginata  in  the  larger  size,  and  the  total  absence  of 
any  line  of  blue  hair  on  each  side  of  the  mesothorax  next  to 
the  wings.  It  also  differs  in  the  absence  of  any  blue  mark- 
ings on  the  tarsi.  According  to  Friese,  the  male  of  C.  emar- 
ginata has  no  tooth  on  the  hind  femur,  and  Lepeletier  men- 
tions no  tooth.  As,  however,  Friese  says  the  blue  markings 
are  dull,  not  shining,  it  is  evident  that  his  "etfinrghuita"  is 
wrongly  identified.      In   Friese's  table,   ('.   gcinwata  runs  to 
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C.    quartince,   which   is   readily   separated   by  the   abdominal 
markings. 

Anthophora  sapiens  n.sp. 

9  Length  about  15  mm.,  robust,  though  not  quite  so  robust 
as  .1  .  einendata  yilhcrtl,  to  which  it  runs  in  my  table  (in 
Ann.  Mag.  Nat.  Hist.,  Oct.,  1905,  p. 394)  :  hair  of  head  and 
thorax  about  as  in  .4.  gilbert i,  except  that  the  hair  of  clypeus 
is  all  very  dark  fuscous  ;  that  of  thorax  above  is  rust-red 
mixed  with  black  ;  clypeus  densely  punctured,  black,  except 
for  three  very  obscure  yellowish  spots  near  the  lower  margin  : 
supraclypeal  mark  almost  entirely  obsolete ;  lateral  face- 
marks  consisting  of  short  whitish  bands  running  close  to 
clypeal  margin  :  labruni  with  a  very  broad  dull  yellowish- 
white  band,  occupying  nearly  half  its  svirface :  mandibles 
with  a  large  pale  yellow  patch  :  scape  wholly  dark  :  flagellum 
red  at  extreme  apex ;  tegulge  ferruginous ;  wings  strongly 
brownish,  shorter  than  in  .1.  (/iJberfl:  venation  normal;  hair 
on  outer  side  of  hind  tibiae  light  red,  without  any  dark 
streak,  on  inner  side  black  :  abdominal  bands  brilliant  pale 
greenish-golden,  flushed  with  pink  at  sides,  that  on  first  seg- 
ment narrow  ;  ventral  hair-bands  black  or  dark  fuscous  in 
middle,  pale  yellowish  at  sides  ;  apical  hair  of  fifth  segment 
dark  rufous  (in  A  .  f/ilberti  black,  with  white  at  sides)  :  apical 
plate  broader  at  end  than  in  .4 .  f/ilherti. 

Q  Var.  a.  Clypeus  with  a  light  reversed  T  :  abdominal 
bands  coloured  as  in  A.  (jilherti,  though  somewhat  narrower; 
hair  of  clypeus  dark  as  in  type  ;  hair  of  labrum  dark  fuscous 
(white  in  .4.  gilherfi)  :  fifth  abdominal  segment  with  hair 
coloured  nearly  as  in  .4.  gilherfi:  apical  plate  narrow,  about 
as  in  .4.  gilherti. 

//„&. —Solomon  Islands,  July-August,  1909(W.  W.  Frog- 
gatt.  No.  C  2  ;  var.  a.  No.  C  3).  A  member  of  the  A  .  zonafn 
group,  related  to  the  Australian  .4  .  gilherti,  and  to  .4  .  fer- 
natensis  from  Ternate.     The  variety,  represented  by  a  single 
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specimen,    rather  badly  worn,    approaches    A.    gilherti   quite 
closely.       It  is,  however,  certainly  conspecific  with  A.  sajnens. 

CCELIOXYS    DISPERSA    n.Sp. 

^  Length  about  11  mm.  ;  black,  shining,  the  pubescence 
creamy-white,  more  decidedly  ochreous-tinted  on  face  ;  eyes 
dark  reddish  ;  clypeus  not  keeled,  although  there  is  a  fine 
shining  line  on  its  upper  part ;  front  coarsely  rugoso-punctate  ; 
vertex  with  a  line  of  punctures  along  orbital  margin,  a  curved 
depression  next  to  each  outer  ocellus,  and  some  very  large 
irregularly  placed  punctures  between  :  cheeks  not  wholly 
covered  with  hair  ;  a  narrow  hair-lined  sulcus  along  lower 
part  of  posterior  orbits ;  mesothorax  with  strong  scattered 
punctures  on  a  shining  ground  ;  scutellum  well-punctured  at 
sides,  little  punctured  in  middle,  the  hind  margin  elevated, 
with  a  small  shallow  median  notch,  the  lateral  teeth  sharp, 
only  moderately  long ;  area  of  metathorax  dullish  and 
granular,  plicatulate  basally ;  scutellum  with  two  oblique 
basal  pencils  of  light  hair  ;  tegulas  shining  black  :  wings  dark 
fuscous,  except  the  basal  region,  which  is  broadly  paler ;  legs 
with  short  white  hair,  tarsi  dark  rufous,  with  pale  orange 
hair  on  inner  side  ;  abdomen  with  strong  scattered  punctures, 
much  shorter  than  those  of  thorax  ;  hair-bands  white,  lateral 
only,  very  narrow  ;  apical  segment  rather  short,  six-toothed, 
lateral  teeth  long  and  spine-like,  lower  apical  longer  than 
upper. 

Z^rti.— Solomon  Islands,  July-August,  1909(W.  W.  Frog- 
gatt.  No.  C  11).  Belongs  to  a  little  group  with  C.  alholineata 
Ckll.,  from  Queensland  and  G.  hiroi  Friese,  from  New 
Guinea.  C.  disjjersa  differs  from  C .  hiroi  by  the  colour  of  its 
pubescence,  larger  size,  and  apparently  other  details  ;  it  is 
very  distinct  from  C.  alholineata  by  the  darker  wings,  re- 
duced abdominal  markings,  larger  punctures  of  mesothorax, 
etc.  The  New  Guinea  C .  ireinlandi  Schlz.,  (aJhireps  Friese)  is 
not  related. 
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CCELIOXYS    PEREGRINATA    n.Sp. 

Q  Length  about  12  mm.  ;  black,  head  and  thorax  densely 
punctured,  pubescence  dull  pale  rust-red  ;  clypeus  and  siip- 
raclypeal  area  coarsely  roughened,  convex,  not  at  all  keeled  : 
antennae  black  ;  eyes  reddish  :  cheeks  narrow,  with  no  distinct 
groove  :  mesothorax  and  scutellum  extremely  densely  punc- 
tured, the  latter  slightly  angled  in  the  middle  behind,  not 
at  all  emarginate,  the  lateral  teeth  rather  short ;  sides  of 
mesothorax  and  two  spots  at  base  of  scutellum  conspicuously 
covered  with  red  hair  :  tegulse  shining  black  ;  wings  strongly 
fuscous,  the  basal  part  hyaline  ;  legs  black,  with  reddish  hair  ; 
abdomen  long,  shining,  with  strong  irregular  well-separated 
punctures,  and  entire  ferruginous  hair-bands ;  last  dorsal 
segment  pointed,  with  a  median  keel,  becoming  a  mere 
smooth  line  on  the  basal  half  ;  last  ventral  extending  beyond 
dorsal,  pointed,  not  notched  at  the  sides  ;  fifth  ventral  seg- 
ment with  very  small  punctures,  the  segments  before  with 
large  punctures.  The  last  ventral  is  formed  as  in  C.  brevis 
Eversm.,  though  rather  broader;  the  last  dorsal  is  more 
elongate  than  in  C.  brevis. 

Hob.— Solomon  Islands,  July- August,  1909(W.  W.  Frog- 
gatt,  No.  C  10). 

The  following  table  shows  the  relationship  of  this  species 
to  those  of  Australia  and  New  Guinea. 

Face   with   a   prominent    longitudinal    ridge,    which    extends    from    the 
anterior  ocellus'to  the  apical  margin  of  the  clypeus  (New  Guinea)  ... 

sDiiithii  Dalla  Torre. 

Face  without  such  a  ridge  1. 

1.  Apical  margin  of  scutellum  emarginate  in  the  middle 

aZ/>o/t?ie(i<a-group  {see  ahove). 

Apical  margin  of  scutellum  not  emarginate 2. 

2.  Wings  extremely  dark,  brilliantly  violaceous;  head   with  much    white 

liair;  lateral  teeth  of  apical  segment  of  male  abdomen  rudimentary... 

weinlaudi  Schulz  {albiceps  Friese).* 


•  I'his  is  a  comparatively  large  species,  the  males  12  mm.  or  a  little  over, 
the  females  about  16  mm.;  but  a  single  male  collected  by  Mr.  Froggatt  at 
Cape  York,  Queensland,  is  only  a  little  over  10  mm.  long. 

14 
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Wings  dark  in  some,  but  n<it  so  vioUceuus;  head  if  white-liaired,  less 
conspicuously  so;  lateral  teeth  of  apical  segment  of  male  abdomen 
well-developed  (unknown  in  C.  peregiiiiata,  but  it  has  the  hair  of 
the  head  ferruginous) 3. 

3.  Pubescence  ferruginous;  last  ventral  segment  of  female  abdomen  with- 

out lateral  notches peregrinata  Ckll. 

Pubescence  white 4. 

4.  Larger;  wings  darker;  last  ventral  segment  of  female  abdomen  deeply 

notched  ou  each  side;  abdominal   hair-bauds   lateral  only    (Queens- 
land)  7-egi7tce  CkU. 

Smaller,  length  of  Q  hardly  10  mm.,  of  ^  74;  last  ventral  segment  of 
female  abdomen  barely  notched;  white  abdominal  bands  entire  or 
very  slightly  interrupted;  eyes  pale  green;  scutellum  with  two 
large  white  hair-spots,  sometimes  absent  (rubbed  off?);  wings  with 

the  apical  field  pale  brownish  [Victoria  (Froggalt,  57.)] 

f roggatti  CkW.,  n.sp.f 

MeGACHILE    MENDANiE    11. Sp. 

Q  Length  about  16  mm.,  width  of  abdomen  5;  shape  about 
as  in  i)/.  lucidiventris  Smith,  the  abdomen  large  and  thick, 
but  of  the  parallel-sided  type ;  hair  of  head  and  thorax 
bright  fox-red,  paler  below,  red  also  on  sides  of  first  abdomi- 
nal segment ;  rest  of  abdomen  with  very  short  black  hair, 
ventral  scopa  black ;  hair  of  legs  scanty,  ferruginous  on 
femora,  otherwise  mainly  black  or  dark  fuscous,  but  red  on 
inner  side  of  hind  tarsi,  and  largely  so  on  inner  side  of  middle 
ones  ;  head  large,  inner  orbits  with  a  double  curve,  the  eyes 
diverging  below ;  mandibles  with  two  teeth,  and  a  broad  cut- 
ting edge  within  ;  clypeus  short,  transverse,  coarsely  rugose, 
slightly  keeled,  the  lower  margin  gently  convex,  with  a  pair 
of  small  widely  separated  tubercles  ;  hair  of  clypeus  red,  but 
inconspicuous  :  antennae  black  ;  cheeks  densely  punctured  ; 
mesothorax  minutely  and  densely  rugoso-punctate,  with  scat- 
tered larger  punctures  ;  scutellum  densely  covered  with  short 
bright  red  hair,  its  surface  hidden  ;  hind  basitarsus  not 
greatly   broadened  ;   tegulae    dullish   black  ;    wings    dark    fuli- 

t  Additional  particulars  concerning  C.  froggalti  will  be  given  in  a  paper 
dealing  with  Australian  bees. 
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ginous  ;  abdomen  with  scattered  punctures,  and  the  first  three 
segments  minutely  rugoso-punctate,  the  fourth  and  fifth 
smoother  ;  second  joint  of  labial  palpi  a  little  longer  than 
first ;  tongue  extending  far  beyond  palpi. 

//^/7>.— Solomon  Islands,  July-August,  1909(W.  W.  Frog- 
gatt.  No.  C  4).  This  and  the  following  species  are  named 
after  explorers  connected  with  the  Solomon  Islands.  This  is 
a  very  fine  species,  of  Austro-Malay,  not  Australian,  type. 
Superficially,  it  looks  much  like  ChaVtcndoma  sicula  Rossi.  It 
appears  to  be  related  to  the  Hawaiian  M.  schauinslandi 
Alfken,  but  the  latter  is  smaller,  with  the  ventral  scopa 
mainly  pale,  the  first  dorsal  segment  densely  red-haired  right 
across,  and  otherwise  different. 

Megachile  bougainvillei  n.sp. 

^  Length  about  9^  mm.,  narrow,  with  parallel-sided  abdo- 
men ;  black,  with  the  legs,  except  the  coxae,  entirely  bright 
ferruginous  red,  with  pale  orange  hair  ;  anterior  coxae  spine- 
less, black  with  an  obscure  red  spot  ;  head  quite  large,  eyes 
red,  quite  strongly  converging  below  ;  antennae  black,  long 
and  slender,  the  flagellum  crenulated  :  mandibles  thick,  the 
broad  outer  face  rugose  :  clypeus  with  large  dense  punctures, 
middle  of  lower  margin  broadly  excavated  ;  hair  of  middle  of 
face  black,  but  of  lower  part  of  clypeus  golden ;  vertex, 
mesothorax  and  scutellum  with  black  hair,  but  a  fringe  of 
pale  yellowish  hair  in  front  of  thorax,  and  one  behind  scu- 
tellum ;  metathorax  and  pleura  with  light  yellowish  or  orange 
hair  ;  mesothorax  and  scutellum  dullish,  very  densely  punc- 
tured :  area  of  metathorax  minutely  granular ;  spurs  light 
red  :  tegulae  black ;  wings  dusky ;  abdomen  densely  rugoso- 
punctate,  with  scanty  ferruginous  hair,  which  forms  obscure 
bands ;  sixth  segment  rounder,  shallowly  emarginate  in 
middle;  no  subapical  ventral  teeth. 

//rt6.— Solomon  Islands,  July- August,  1909(W.  W.  Frog- 
gatt,  No.  C  9).  Related  to  M.  nuftfeni  Ckll.,  from  Queens- 
land, but  the  latter  has  black  legs,  white  hair  on  face,  etc. 
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Megachile  shortlandi  n.sp. 

Q  Length  about  14  mm.,  broad,  sliaped  as  in  M .  clirysopyga 
Smith ;  black,  including  legs,  mandibles,  antennae  and 
tegulae ;  head  and  thorax  with  fox-red  hair,  that  on  meso- 
thorax  thin  and  mixed  with  fuscous  ;  head  large  ;  eyes  dark 
reddish ;  mandibles  massive,  quadridentate,  the  third  tooth 
very  broad  and  low  ;  clypeus  and  supraclypeal  area  strongly, 
very  densely  punctured,  the  former  with  a  broad  median 
smooth  band ;  lower  edge  of  clypeus  straight,  but  flaring ; 
mesothorax  and  scutellum  very  densely  punctured  ;  hind  basi- 
tarsus  broadened  ;  hair  of  legs  white,  reddish  and  black  ;  on 
hind  tibiae  and  basitarsi  the  hair  in  front  and  on  outside  is 
white  or  yellowish-white,  and  quite  long,  posteriorly  it  is 
shorter  and  black,  it  is  also  black  on  inner  side  of  basitarsus, 
but  the  inner  side  of  the  tibiae  is  covered  with  fine  white 
tomentum ;  wings  strongly  dusky  ;  marginal  cell  not  at  all 
appendiculate  ;  abdomen  above  shining  black,  well  punctured, 
with  short  black  hair  ;  first  segment  with  thin  fulvous  hair, 
and  a  patch  on  each  side  ;  segments  2  to  5  with  inconspicuous 
linear  fulvous  hair-bands,  failing  in  the  middle :  ventral 
scopa  pale  fulvous  on  second  segment,  on  third  and  fourth 
bright  red,  black  at  sides,  on  fifth  and  sixth  black.  (Froggatt, 
C  5;  type). 

(^  Length  slightly  over  12  mm.  ;  mandibles  tridentate  ;  face 
covered  with  light  orange  hair,  but  upper  pai't  of  clypeus  with 
a  good  deal  of  fuscous ;  thorax  above  with  rvifous  hair, 
strongly  mixed  with  black  on  scutellum  and  disc  of  meso- 
thorax ;  anterior  coxae  with  very  short  spines  or  tubercles  ; 
anterior  tarsi  simple  ;  hair-bands  of  abdomen  dull  white,  none 
on  fovirth  segment ;  sixth  segment  descending,  the  margin 
with  two  widely  separated  broad  triangular  teeth  ;  no  suba- 
pical  ventral  teeth  ;  pale  tomentum  on  inner  face  of  hind 
tibiae  very  conspicuous.    (Froggatt,  C  8.) 

Hah. — Solomon  Islands,  July-August,  1909(Froggatt,  C  5, 
and  C  8).     This  has  a  rather  strong  superficial  resemblance  to 
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the   Indian   M.    (jnstopictu   Rad.,   though    very    different    in 
detail. 

Megachile  cartereti  n.sp. 

(^Length  about  13  mm.;  shape  much  as  in  M.  Janata 
(Fabr.),  but  head  larger,  and  abdomen  broader  in  middle; 
coloration  much  as  in  J/,  rotu/idipeniiis  W.  F.  Kirby,  the 
quite  long  and  abundant  pubescence  rust-red ;  eyes  black, 
convei'ging  below  ;  face  covered  with  red  hair  ;  no  admixture 
of  black  or  fuscous  hair  on  head  or  thorax,  except  a  little  at 
sides  of  vertex ;  mandibles  with  three  strong  teeth ;  mandibles 
and  antennae  black ;  tegulse  reddish-black ;  legs  black,  with 
anterior  femora,  tibiae  and  tarsi  red  in  front,  middle  tibise 
mainly  red  in  front ;  hair  of  legs  mainly  red,  inner  side  of 
hind  tibiae  with  greyish-white  hair ;  anterior  coxae  with  large 
spines ;  anterior  tarsi  slightly  flattened,  with  a  large  oval 
black  spot  on  inner  face  ;  vertex,  mesothorax  and  scutellum 
closely  punctured  ;  wings  dusky,  reddish  ;  abdomen  with  long 
red  hair,  not  wholly  covering  the  surface,  leaving  a  banded 
effect ;  sixth  segment  retracted,  with,  a  strong  median  keel- 
like prominence ;  the  margin  turned  outwards,  irregularly 
denticulate,  with  a  shallow  median  emargination ;  no  evident 
subapical  ventral  teeth  ;  spurs  red. 

Hab. — Solomon  Islands,  July-August,  1909(Froggatt,  No. 
C  7).  Related  to  M.  ustidatifonnis  Ckll.,  from  Queensland, 
but  distinguished  by  the  red  hair  of  face,  keel-like  promi- 
nence on  sixth  abdominal  segment,   etc. 

Megachile  woodfordi  n.sp. 

5  Length  about  10  mm.  :  black,  including  mandibles, 
antennae,  tegiilae  and  legs ;  form  broad,  abdomen  shovel- 
shaped,  general  appearance  almost  exactly  like  M.  chnjsojjhila 
Ckll.,  from  Mexico;  face  broad,  eyes  moderately  converging 
below  ;  mandibles  quadridentate  ;  clypeus  extremely  densely 
punctured,  and  with  a  very  broad  and  shallow  median  apical 
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emargination  :  a  smooth  shining  patch  occupies  the  lower  part 
of  the  supraclypeal  area  and  the  upper  margin  of  the  clypeus ; 
hair  of  face  below  antennae,  and  of  vertex,  black,  but  a  sort 
of  broad  V-shaped  band  on  front  pale  yellowish  ;  cheeks  with 
hair  black  in  front  and  pale  behind  ;  front  densely  punctured, 
but  rather  shining;  mesothorax  and  scutellum  dull,  minutely 
and  very  densely  rugoso-punctate  ;  hair  of  mesothorax  and 
scutellum  black,  but  cream-coloured  tomentum  in  the  suture 
between  them ;  other  parts  of  thorax  with  pale  yellowish  hair, 
but  a  good  deal  of  black  on  upper  part  of  pleura ;  legs  with 
reddish  hair,  that  on  tarsi  bright  fox-red  ;  hind  basitarsus 
much  broadened  and  flattened ;  spurs  red  ;  wings  dusky ;. 
abdomen  black,  with  short  black  hair,  the  hind  margins  of 
the  segments  with  conspicuous  entire  orange-fulvous  hair- 
bands ;  ventral  scopa  bright  red.      (Froggatt,  C  6;  type.) 

^  Length  about  10  mm.  ;  hair  of  face  light  golden,  with 
some  dark  hairs  intermixed  on  upper  part  of  clypeus ;  hair  of 
vertex  black,  of  cheeks  long  and  pale  yellowish ;  antennae 
long,  black ;  hair  of  thorax  ferruginous,  pale  yellowish  below, 
disc  of  mesothorax  and  scutellum  with  black  hair  :  abdomen 
with  red  bands  as  in  female  ;  anterior  coxae  with  short  sharp 
spines  ;  anterior  tarsi  simple,  dark  reddish  ;  sixth  abdominal 
segment  with  outstanding  margin  bilobate,  the  lobes  rounded  : 
no  ventral  spines. 

Hab. — Solomon  Islands,  July- August,  1909  (Froggatt,  No. 
C  6).  Related  to  M.  dilif/ens  Sm.,  from  the  Hawaiian  Is- 
lands, and  M.  do/niei  Ckll.,  from  Tahiti.  The  male  M.  doanci 
has  the  sixth  abdominal  segment  bidentate  instead  of  bilobed, 
and  the  fifth  is  covered  with  red  hair.  M.  f/iJir/e/is  is  easily 
separated  by  the  colour  of  the  thoracic  pubescence. 

The  following  key  separates  the  species  of  .\f(tj<irhll('  of  the 
Solomon  Islands,  New  Caledonia,  New  Britain,  etc. 
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Males •• 

Females ii. 

1.  Let^s,  except  coxae,  red;  small  narrow  species bougainvillei  Gkll. 

Legs  at  least  largely  black 2. 

2.  Abdomen  black  without  markings;  face  with  much  creamy-white  hair, 

but  upper  part  of  clypeus  with  black;  wings  dark  fuliginous  

lachesis  Smith. 

Abdomen  otherwise,  or  face  not  so  marked 3. 

3.  Black,  with  black  hair,  abdomen  pale  rufo-testaceous  beneath;  wings 

subhj'aline ven/.ralis  Smith. 

With  at  least  some  conspicuous  light  hair 4. 

4.  All  the  tarsi  reddish-testaceous;  length  9^  mm quodi  Vachal. 

At  least  some  of  the  tarsi  dark  5. 

5.  Anterior  coxse  not  toothed;  wings  nigro-violaceous;   length    13  mm.; 

species  resembling  Af.  lachesi^i,  but  abdomen  with  some  rufous 

megitsia  Cameron. 

Anterior  coxae  toothed  (teeth  rudimentary  in  M.  nhortlandi),  but  wings 
not  nearly  so  dark  as  in  M.  megislia 6. 

6.  Abdominal  segments  5-7  entirely  covered  with  fulvous  or  red  hair. .,7. 
Abdominal  segments  5-7  not,  or  not  entirely,  so  covered 8. 

7.  Wings  fuscous;  thorax  with  black  hair placida  Smith,  var. 

nigrohirta  Friese. 

Like  M.  placida,  but  apparently  larger;  perhaps  not  distinct 

othona  Cameron. 

8.  Wings  fuscous;  two  apical  segments  of  abdomen  with  ferruginous  hair, 

but  abdomen  not  banded mortyana  D.T. 

Wings  8ubh3'aline;  abdomen  banded 9. 

9.  Hair  of  thorax  above  without  black;   anterior  coxae  with  large  spines... 

cartereti  Ckll. 

Hair  of  thorax  above  with  much  black 10. 

10.  Hair-bands  of  abdomen  white shortlandi  CkW. 

Hair-bands  of  abdomen  red xvoodfordi  CkW. 

11.  Large,  entirely  black;  wings  nigro-fuscous lachesis  Smith. 

Not  entirely  black 12. 

12.  Ventral  scopa  silvery  white {aust7-alasire)  or  reddish-white  {axistralis)..\3. 

Ventral  scopa  fuscous  or  black 14. 

Ventral  scopa  red ,  or  largely  so 15. 

13.  Thorax  above  with  six  white  hair-spots attstralis  Ia^c&s. 

Thorax  not  so  marked;  abdomen  with  pale  yellow  hair-bands 

auiitralasiiv  D.  T. 

14.  Abdominal  segments  2  to  4  orange-banded aurantiaca  Friese. 

Abdomen  witli  two  orange  bands quodi  Vachal. 

Abdomen  without  bands inendaiuv  Ckll. 


176  THE  BEES  OF  THE  SOLOMON  ISLANDS, 

15.  Scopa  red  and  black 16. 

Scopa  all  leii;  face  with  black  hair .17. 

16.  Scopa  bright  red,  black  on  last  two  segments;  four  conspicuous  white 

spots  forming  a  curved  line  between  tlie  wings... alboniarginata Smith. 

Scopa   black   at  sides  of  third   and  fourth   segments;  no    white  spots 

between  the  wings shortlandi  Ckll. 

17.  Tliorax  with  hair  largely  pale,  especially  at  sides wood/ordi  Ckll. 

Thorax  with  black  iiair 18. 

18.  Larger,  15  mm.  long;  first  or  first  two  abdominal  segments  black-haired, 

abdomen  beyond  this  red-haired placida  Sm.  ,vd.r. tiigrohirta  Friese. 

Smaller;  abdomen  above  black  without  red 19. 

19.  Larger ventraiin  Smith. 

Smaller,  but  hardly  separable  from  the  description mnilis  Smith. 

Trigona  SAPIENS  n.sp. 
Worker:  about  Ah  mm.  long;  black,  head  and  thorax  shin- 
ing, without  light  markings  ;  head  large  ;  labrum  pale  ferru- 
ginous :  mandibles  chestnut-red  ;  antennae  light  ferruginous, 
the  flagellar  joints  stained  with  dusky  above ;  face  and  front 
thinly,  nearly  uniformly  clothed  all  over  with  dull  white  hair  ; 
hair  of  thorax  and  legs  scanty,  pallid ',  abdomen  shining,  dark 
rufo-piceous  ;  stigma  and  nervures  very  dark  reddish-brown. 

Hab. — Solomon  Islands,  July-August,  1909(Froggatt,  No. 
C  18).  Related  to  the  Australian  T.  carbonaria  Smith,  but 
readily  known  by  the  pale  reddish  antennae  and  mandibles, 
and  the  evidently  hairy  upper  part  of  front.  Also  related  to 
T.  canifrons  Smith,  which  it  resembles  in  the  colour  of 
antennae  and  mandibles,  but  in  T .  raiilfrons  the  face  is  covered 
with  fine  white  tomentum,  while  the  front  is  naked  and  shin- 
ing. The  abdomen  of  T.  canifrons  is  considerably  paler  than 
that  of  T.  sapiens. 

I  give  a  check-list  of  the  bees  known  from  the  Bismarck 
Archipelago,  New  Caledonia,  and  all  the  groups  between 
them.     Type-localities  are  marked  with  an  asterisk. 

Prosopidid^. 
Meroglossa  tttraaantha  Ckll.     Solomon  Is.* 
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ANDRENIDiE. 

(Jallosjihecodes  raluiiensis  Friese.  Ralun,  Bismarck  Arch.^ 
Abdomen  blue. 

Halictus  ralunicola  Friese.  Ralun,  Bismarck  Arch.* 
Green  ;  5  mm.  long. 

H.  froyaatti  Ckll.     Solomon  Is.* 

H.   viridiscitus  Ckll.      Solomon  Is.* 

//.  exterus  Ckll.     Solomon  Is.* 

H.  urbanun  bai/dine/isis  Ckll.  New  Caledonia,  f'idc  Vachal. 

]\'omia  froijgattl  Ckll.     Solomon  Is.* 

N .  elliotii  Smith.  French  Is.  ;  New  Ireland  :  New  Pumer- 
ania;  all  det.  Friese. 

^'.  luteiventris  Friese.  New  Pomerania* ;  Ralun,  Bis- 
marck Arch.     Abdomen  red. 

.V.   variabilis  frianr/ulifny/  Friese.     New  Pomerania. 

J.   varialilis  zebra'  Friese.     New  Pomerania.* 

y .  fulviventris  Cameron.  Gazelle  Peninsula  (New  Pomer- 
ania).* 

y .  iriUeiji  Cameron  (T.  met  allied  Cam.,  y.  ijazelhe  Friese). 
Gazelle  Peninsula.* 

y .  pidchribaUeaia  Cameron.     Gazelle  Peninsula.* 

y .  sicheli  Vachal.  New  Caledonia.*  (Vachal,  in  1907, 
says    ?  $  of  y .  ar</t/ififrons  Smith.) 

NOMADID^. 

yomada  2)sdorera  Kohl.     Bougainville  I.,  Solomon  group.* 

MELECTID.E. 

Crocisa  (/eni/iiafa  Ckll.      Solomon  Is.* 
C.  emarginata  Lep.     New  Ireland  :*  New  Britain. 
G.  quartimt  Gribodo.     Gazelle  Peninsula,  fide  Kohl. 
C.  pulchella  Guer.     New  Ireland.*     Described  as  a  variety 
of  C.  nitidula  Fabr. 

Anthophorid^. 
Anthorphora  sapiens  Ckll.     Solomon  Is.* 
A.  zonnfa  Ti.  New  Britain,  fide  Cameron. 
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Megachilice. 

(Juiliojoys  dispersa  Ckll.     Solomon  Is.* 

C.  pereyrinata  Ckll.     Solomon  Is.* 

Lithurgus  dentipes  Smith.     New  Pomerania,  fide  Friese. 

Megachile  mendance  Ckll.     Solomon  Is.* 

M.  bougainvillei  Ckll.     Solomon  Is.* 

M.  shortlandi  Ckll.     Solomon  Is.* 

M.  cartereti  Ckll.     Solomon  Is.* 

M.  woodfordi  Ckll.     Solomon  Is.* 

M.  alhomai-ginata  Smith.     New  Caledonia.* 

M.  aurantiaca  Friese.     New  Caledonia.* 

M.  australasia'  D.T.  (M .  i/nitata  Sm.).  New  Caledonia  and 
New  Ireland,  fide  Friese. 

M.  australis  Lucas.      Noumea,   New  Caledonia.* 

J/,  lachesis  Smith.  New  Ireland  and  New  Pomerania,  fide 
Friese.  I  have  a  male  collected  by  Dahl  at  Ralun,  Bismarck 
Archipelago. 

M.  moi-tyana  D.T.  ((ipicafa  Sm.).  New  Britain,  fide  Friese. 

M.  placida  nigrohirta  Friese.       New  Britain.* 

M.  simiZis.  Smith.     Aneiteum,  New  Hebrides.* 

M.  megistia  Cameron.     New  Britain.*  ^  13  mm. 

M .  othonu  Cameron.     New  Britain.*  ^  12  mm. 

M .  quodi  Vachal.     New  Caledonia.* 

Xylocopid^. 

Xyloco]K(  provida  Smith.  New  Pomerania,  fide  Friese. 
Hair  of  head  whitish. 

A',  perkinsi  Cameron.     New  Britain.*    Hair  of  head  black. 

The  record  of  X.  cwrulea  Fabr.,  from  New  Caledonia  is 
erroneous. 

Apid^. 

Ajtis  mellifera  L.  New  Caledonia,  fidt  Vachal.  Doubtless 
introduced. 

Trigona  sapiens  Ckll.     Solomon  Is.* 
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REVISION  OF  PTEROHELMUS  (continued)  AND  OF 
SA/iAGUS:  WITH  J)ESCRIPTIONS  OF  NEW  SPECIES 
OF  AUSTRALIAN  TENEBKIONIDjE. 

By  H.  J.  Carter,  B.A.,  F.E  S. 

(Plate  viii.). 

Table  of  PttrohdcEun.      Subsection  iii. 

Elytra  seriate-punctate,  the  iuterstices  flat  or  slightly  raised  and  narrow. 

•l.Size  large,  20  mm.  long P.  memnonius  Pasc, 

P.  ttmnstriatxi^  l^ea.. 

2.(22)Size  medium,  14-16  mm.  long. 

3.(7)Colour  black  or  brown-black,  highly  polished. 

4.Sides  parallel,  form  elongate P.   parallelus  Breme. 

5.(7)Side3  not  parallel,  form  ovate. 

e.Metasternum  pustulose .....P.  sternalis,  n.sp. 

*7.Metasternum  not  pustulose,  elytral  margins  wider... F./>-a<ern?ts  Blackb. 
8.(12)Colour  black,  subnitid. 

9.Alternate  intervals  of  elytra  faintly  costate P.  confusus  Macl. 

10.(12)Alternate  intervals  of  elytra  flat. 
*11. Punctures  in  series  very  fine,  confused  at  base.. ..P.  qeminatas  Blackb. 
*12.  Punctures  in  series  not  fine,  nor  confused  at  base. ..P.  bagoteims  Blackb. 
13.  (17)Colour  black,  opaque. 

14.Korm  elongate-ovate P.  planm  Bless. 

P.  peltoides  y<la^cl. 

15.(17)Form  widely  ovate. 

16.?:iytra  costate P.  ovulum  H. -Rut. 

*17. Elytra  not  costale P.  sUphoides  Breme. 

18.(22)Colour  brown. 

19. Punctures  in  series  large,  intervals  raised.  P.  litigiosus  Pasc. 

20.('22)Punctures  in  series  small,  intervals  flat. 

21. Size  larger  (16  x  10  mm.),  convex P.  Broadhurxti  Lea. 

*22.Size  smaller  (14  x  ?  mm),  depressed P.  servus  Pasc. 

2.3.(34)Size  small,  less  than  12  mm.  long. 
24.(27)nolour  black,  highly  polished. 

25.Size  smaller  (8  mm.  long),  punctures  large  and  deep 

P.  punctipeimis  Macl. 
26.Size  larger  (10-11  mm.  long),  punctures  very  small. .P.  nitidissivius  Pass. 

27. Size  largest  (12  mm.  long),  punctures  moderate P.  cereus  Macl. 

28.(30)Colour  black,  or  piceous-black,  moderately  nitid. 

29.Form  oval  and  convex P.  jmsillus  Macl. 

*  Species  identified  only  from  description. 
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**30.Fonn  depressed  and  elongate P.  peltatus  Erichs. 

31. Colour  black,  opaque P.  asellus  Pasc. 

32.(34)Colour  brown  or  piceoua. 
*33. Size  larger  (10x6  mm.) P.  ovalis  B\a,ckh. 

34. Size  smaller  (6x4  mm.) P.  opatroides  MslcI. 

Pterohelceus,    Subsection  iv. 
Elytra  irregularly  punctate. 

l.(7)Colour  black,  highly  polished. 

'2.(4)Form  very  convex. 

3. Sides  of  elytra  subparallel,  sternum  coarsely  grauulose P.  vicarius 

Pasc. ;  P.  glabtr  Macl. ;  (t)*P.  aierBlackb. ;  (?)*F.  Htriato-punclatua  Boisd. 

4.  Elytra  obovate,  sternum  minutely  granulose *P.  Kollarii  Breme 

5.(7)Form  less  convex,  elytral  punctures  smaller  than  in  3. 

6.8ize  14x8  mm.,  punctures  larger P.  obliteratxM  Macl. 

7. Size  10"2x5"8  mm.,  punctures  very  fine P.  politun,  n.sp. 

8.(13)Colour  black,  subopaque. 

9.  (12) Form  very  convex. 

10. Elytral  punctures  large  and  dense P.  convexiusculus  Macl. 

11. Elytral  punctures  smaller,  distant  and  obscure — P.  fmhpunclatun,  n.sp. 

12. Elytral  punctures  subobsolete P.  snbloivis,  n.sp. 

13.  Form  more  depressed,  elytral  punctures  small P.  disperstis  Mad. 

14.(18)Colour  brown  or  reddish. 

15. Elytra  tuberculate **P.  minimus  Macl. 

16.(18)EIytra  not  tuberculate. 

17. Elytra  broadly  ovate,  confusedly  striate P.  thymaloides  Macl. 

18.  Elytra  subparallel,  minutely,  regularly  costate P.  niliduloide s  Ca.rt. 

Synonymy. 

P.  vicarius  Pasc.  =  F.  glaber  Macl.  =  P.  ater  Blackb.  =  P.  striato- 
punctatus  Boisd. C?). 

Having  compared  the  type  of  P.  glaher  Macl.,  with  specimens 
of  P.  vicarius  Pasc,  (cotypes,  fide  Mr.  Masters),  I  have  no  hesita- 
tion in  saying  that  the  species  are  identical.  There  seems  to  be 
little  doubt  as  to  the  synonymy  with  P.  ater  Blackb.  The 
Macleay  Museum  specimens  (cotypes)   of   P.   vicaritts  certainly 

*  Species  identified  only  from  description. 

**  P.  agonus  Pasc,  is  unknown  to  the  author,  and  unrecognisable  from 
description,  but  evidently  comes  near  30. 

Macleay's  Section  ii.,  Subsection  ii.,  is  omitted  here,  having  been  revised 
and  tabulated  by  the  Rev.  T.  Blackburn  (Tiatis.  Rov.  Soc.  South  Australia, 
1907,  p.  290). 


BY   H.  J.   CAHTKR  181 

show  a  slightly  recurved  margin  to  the  thorax,  while  Pascoe's 
description  of  the  elytra  says  "  the  punctures  less  regularly 
arranged  near  the  suture  and  base."'  This  is  quite  difierent  from 
Mr.  Blackburn's  interpretation  of  it,  "  with  the  seriate  punctures 
of  the  elytra  interrupted  only  about  the  base  and  near  the  suture." 
Specimens  of  /'.  vicarius  examined — it  is  the  commonest  species 
in  the  Sydney  district — have  irregular  punctures  interspersed 
with  the  seriate  punctures  to  a  slight  degree.  Pascoe  also  gives 
Victoria  as  one  of  the  localities  for  I',  vicarius.  I  have  received 
specimens  of  it  from  various  parts  of  Victoria,  exactly  corres- 
ponding with  Mr.  Blackburn's  description  of  P.  ater.  Of  /'. 
striato-jmnctatas  Boisd.,  I  speak  with  the  usual  doubt  that  is 
associated  with  Boisduval's  species.  The  description  is  useless, 
but  De  Breme's  figure  and  fuller  detailed  description  are  quite 
consistent  with  the  above  synonymy;  while  many  Museums  in 
Europe  have  Pascoe's  species  labelled  /'.  striato-punctatus  Boisd. 
(There  is  a  specimen  in  the  Howitt  Coll.  of  the  Melbourne 
Museum,  so  labelled).  Boisduval's  locality  was  Kangaroo  Island. 
While  this  doubt  remains,  it  is  better  to  retain  Pascoe's  name. 
I  have  transferred  /'.  vicarius  from  Section  iii.  to  Section  iv.,  in 
the  tabulation,  which  may  be  readily  explained  by  its  synonymy 
with  J',  glaber  Macl.  There  are  very  few  species  that  have  not 
some  indication  of  a  linear  arrangement  in  the  elytral  series  of 
punctures;  in  fact,  P.  nitiduloides  Cart.,  is  the  only  species  in 
which  this  arrangement  is  not  traceable.  The  gradation  between 
Subsections  iii.  and  iv.,  of  Macleay,  are  not,  therefore,  clearly 
defined;  but  in  all  the  species  tabulated  in  Section  iv.  above,  the 
irregular  punctuation  of  the  elytra  is  not  confined  to  the  basal, 
sutural,  and  lateral  regions. 

P.  silphoides  Breme,  may  or  may  not  be  Cilibe  silphoides 
Boisd.  Macleay  says  that  they  are  not  identical,  without  giving 
any  evidence  for  his  opinion.  I  have  three  specimens  taken  by 
Mr.  Hacker  in  the  Cape  Yoi'k  district,  that  exactly  corres- 
pond with  the  figure  and  description  given  by  De  Breme, 
but  are  quite  unlike  the  species  labelled  P.  silphoides  Breme, 
in  the  British  Museum.  While  resembling  many  species  of 
S(/ra(/)is  in  the  ovate  convex  form,  my  specimens  are  winged, 
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and  have  the  prothorax  widely  rounded,  with  wide  flat  mar- 
gins, distinctly  wider  than  the  elytra  at  base. 

P.  dispersus  Macl. — There  is  evidently  some  mistake  in 
Macleay's  published  dimensions,  given  as  5|  x  3i  lines.  The 
type  measures  14  x  7  mm. 

P.  minimus  Macl.,  belongs  to  Section  ii..  Sub- Section  ii., 
but  was  omitted  by  Mr.  Blackburn  in  his  tabulation  of  the 
group  (Trans.  Roy.  Soc.  S.  Aust.  Vol.  xxxi.,  1907,  p.291), 
following  Macleay's  arrangement. 

Pterohel^us  subcostatus,  n.sp. 

Subparallel,  black,  moderately  nitid ;  palpi,  antennae  and 
legs  piceous. 

Head  impunctate,  epistoma  truncate  with  sides  rounded 
and  raised,  limited  behind  by  a  fine  semicircular  suture,  eyes 
much  more  approximate  than  in  P.  pireus  Kirby  ;  antennae 
with  basal  joints  slender,  third  joint  little  longer  than  fourth, 
four  apical  joints  transverse  and  successively  wider,  thir- 
teenth much  the  largest  and  ovoid. 

Prothorar,  3-5  x  9  mm.,  length  measured  in  middle, 
width  at  base  ;  extreme  border  narrowly  raised  at  apex  and 
sides,  apex  rather  squarely  emarginate,  anterior  angles  pro- 
duced beyond  the  eyes  and  widely  rounded,  base  slightly 
sinuate,  sides  moderately  rounded,  posterior  angles  acute, 
foliate  margins  wide  and  with  the  disc  entirely  impunctate, 
base  rather  deeply  bifoveate,  the  foveas  joined  by  a  transverse 
impression.  Elytra  as  wide  as  prothorax  at  base,  shoulders 
angular  and  obtuse,  sides  subparallel  for  two-thirds  of 
length,  margins  wide,  of  almost  equal  width  till  near  apex, 
then  slightly  narrowed,  extreme  border  narrowly  raised  ; 
disc  with  humeral  boss  prominent,  with  eight  equally  and 
slightly  raised  costae  on  each  elytron  becoming  obliterated  at 
apex,  besides  a  short  scutellary  costa  :  between  each  pair  of 
costae  two  rows  of  large  closely  set  pvmctures  (of  about  the 
same  size  but  more  closely  set  than  in  P.  pice  tin  Kirby),  the 
costate   intervals   and  the   suture   entirely  laevigate  ;  a   single 
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row  of  lateral  punctures  even  more  closely  set  than  the  pre- 
ceding. Abdomen  striolate,  apical  segment  minutely  and 
closely  punctate;  femora  and  under-side  of  margins  smooth, 
tibiae  and  tarsi  fringed  with  short  yellowish  hair,  prosternum 
carinate  and  produced  backward.     Dimensions,  16  x    10  mm. 

I/nb. — Brunswick  and  Patterson  Rivers,  New  South  Wales. 

Two  specimens,  the  sexes,  are  before  me,  the  male  taken 
by  the  author  at  Brunswick  Heads,  the  female  by  Mr.  A. 
Stephen  in  the  Patterson  River  district.  The  former  speci- 
men has  the  costae  more  distinct,  those  on  the  female  speci- 
men becoming  obscured  about  half-way,  but  they  are  cer- 
tainly conspecific.  This  species  belongs  to  Macleay's  Sec- 
tion i.,  and  is  nearest  /'.  pireus  Kirby,  from  which  it  differs 
considerably  in  (1)  smaller  size  ;  (2)  subparallel  form,  with 
margins  scarcely  widened  in  the  centre ;  (3)  more  approxi- 
mate eyes ;  (4)  much  more  closely  set  punctures  of  elytral 
series,  and  more  regularly  raised  costae.  Fro-m  /'.  Pnscoei 
Macl.,  it  differs  more  markedly  in  the  larger  punctures  and 
evident  costae.  Like  many  others  of  the  genus,  fresh  speci- 
mens are  covered  with  a  pruinose  bloom.  Types  in  the 
author's  Coll. 

Pterohel.eus   sternalis,   n.sp. 

Elongate-ovate,  subparallel,  black,  very  nitid,  antennae  and 
tarsi  red. 

Head  coarsely  punctured,  slightly  rugose  at  base,  epistoma 
straight  and  depressed  in  front,  rounded  and  a  little  raised 
at  sides,  not  separated  from  forehead  by  a  defined  groove  : 
antennae  long  (extending  to  base  of  prothorax  when  at  rest), 
basal  joints  slender,  four  apical  joints  much  wider  than  pre- 
ceding and  rounded;  apical  joint  elongate-ovoid.  Profhnni.r 
more  than  twice  as  wide  as  long,  widest  at  base,  width  at 
apex  about  equal  to  length,  sides  arcuately  converging  from 
base  to  apex,  anterior  angles  emarginate  and  rounded,  pos- 
terior  angles   acute   and    deflexed,    margins   rather    flat     and 
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narrow,  extreme  border  very  fine  and  scarcely  raised,  base 
trisinuate  with  two  equidistant  foveae,  and  two  smaller  fovese, 
one  on  each  side  of  scutellum  :  disc  convex,  finely  and  rather 
closely  punctured,  with  central  depression  faintly  indicated 
near  the  middle.  Scutellum  semicircular.  Elytra  three  and 
one-half  times  the  length  of  prothorax,  and  a  little  wider 
than  it  at  base,  sides  parallel  to  half-way,  then  slightly  ex- 
panded before  the  apex  ;  shoulder  obtuse,  margins  very  nar- 
row (narrower  than  in  P.  vicarins  Pasc),  extreme  border 
raised,  disc  seriate-punctate  with  about  18  rows  of  close, 
well-defined,  round  punctui'es,  increasing  in  size  from  the 
suture  outwards,  besides  some  irregular  smaller  punctures  on 
basal  area  ;  of  these  rows,  the  punctures  in  the  first  (exclud- 
ing a  short  scutellary  row  of  similar  punctures)  very  fine  and 
close,  in  the  second  and  succeeding  rows  larger  and  more 
distant,  the  lateral  row  of  punctures  largest  of  all  and 
deeply  impressed  ;  the  intervals  flat  on  disc,  but  becoming 
raised  and  convex  towards  the  sides.  Frosternn??i  strongly 
carinate  and  produced  backwards  into  the  mesosternum  in  a 
wide  V-shaped  receptacle  :  meta-  and  episterna  rather  thickly 
studded  with  large  punctured  pustules,  those  on  the  former 
curved  (or  slug-shaped),  on  the  latter  round;  abdomen  with 
first  two  segments  strongly  longitudinally  strigose  and  punc- 
tate, apical  segment  closely  pvmctate  only  ;  fore  tibiae  finely 
serrated  on  their  outside  edge,  armed  at  apex  with  two  short 
acute  spines :  tarsi  clothed  with  pale  red  hairs.  Penis 
grooved  above  and  terminated  by  four  minute  spine-like  pro- 
cesses.     Dimensions,   16    x  8-5  mm. 

Hub. — Goombungle,  Darling  Downs,  Queensland. 

A  single  specimen  ((^)  sent  by  Mr.  C.  French.  It  is  most 
closely  allied  to  P.  vicarius  Pasc,  from  which  it  differs  inter 
alia  by  the  more  regularly  defined  seriate  punctures  of  the 
elytra,  and  in  the  sculptui-e  of  the  sternum.  In  P.  vicarius 
Pasc,  the  sternvim  is  closely  and  regvilarly  pustulose,  the  pus- 
tules being  little  raised  :  in  P.  stenialis  the  pustules  are  much 
larger,  more  distant  and  more  defined.    P.  fjeminatns  Blackb., 
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must  be  another  ally,  with  evidently  finer  elytral  sculpture 
"finer  than  those  of  F.  nitidisftimns  Pasc."';  while  in  I',  xternalis 
the  punctures  in  the  series  (except  in  the  first  row)  arc 
larger  even  than  in  P.   vicdriiis  Pasc. 

I  have  never  met  with  specimens  of  /'.  rirarii/s  Pasc,  from 
Queensland.  It  is  just  possible  that  Pascoc,  who  gives 
Queensland  (as  well  as  New  South  Wales  and  Victoria)  for 
its  habitat,  may  have  confused  the  above  with  that  species. 

PtEROHEL.^US   POLITUS,    11  sp. 

Moderately  elongate-ovate  ;  black,  very  nitid,  oral  organs, 
antennae  and  tarsi  piceous. 

Head  small,  epistoma  rounded  in  front,  reflexed  and  a 
little  sinuous  at  sides,  limited  behind  by  a  deep  ctirvcd 
groove  ;  coarsely,  riigosely  punctate,  eyes  separated  by  a  dis- 
tance equal  to  the  transverse  diameter  of  one  eye,  antenna.' 
with  third  joint  eipinl  to  fourth  and  fifth  combined,  [apical  joints 
wanting.]  I'rothorax  2  5  x  5-y  mm  ,  Iciigtli  in  middle,  width  at 
base  ;  narrowly  bordered  at  apex  and  sides,  anterior  angle  promi- 
nent but  widely  rounded,  sides  arcuately  widening  from  apex 
to  base,  narrowing  at  the  acutely  produced  posterior  angles, 
base  sinuate  :  foliaceous  margins  wide  at  base,  gradually 
narrowing  to  apex,  with  apical  half  strongly  convex,  rather 
widely  reflexed,  finely  striolate  :  disc  moderately  convex  (less 
so  than  in  P.  >iitidi.<^sitiiu>i  Pasc  ),  central  line  laevigate  at  base 
only,  without  distinct  foveas  at  base,  finely  and  closely  punc- 
tate. Eli/fni,  8  X  5-8  mm.,  humeral  angles  distinct  and 
obtuse,  slightly  wider  than  prothorax  at  base,  subparallel 
margins  moderately  wide  on  basal  half,  suddenly  narrowing 
but  continuous  to  apex,  extreme  border  finely  reflexed.  Disc 
convex,  very  finely  and  irregularly  punctate,  with  a  few 
regidar  series  of  equal  round  punctures  somewhat  obscured 
by  the  confused  irregular  system,  punctures  larger  and  irre- 
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gulai"  in  the  lateral  regions,  extremely  fine  and  subobsolete  at 
base.  Prosfeniiu/i  rather  coarsely  granulose,  central  carina 
sharp  and  strongly  raised,  abdomen  finely  striolate,  with 
apical  segments  minutely  punctate.  /Jl/iiitixio/is,  10-2  x  5-8 
mm. 

I/nh. — West  Australia. 

A  single  specimen,  sent  by  Mr.  C.  French,  sex  doubtful, 
is  before  me.  The  species  is  evidently  nearest  to  /■*.  nifidi.<<- 
$imus  Pasc,  in  size,  and  general  facies,  but  differs  from  that 
species  in  (1)  the  much  finer  and  more  confused  punctuation 
of  the  elytra ;  (2)  more  reflexed  prothorax ;  (3)  narrower 
apical  margins  of  elytra  :  and  thus  is  placed  under  a  different 
Sub-Section  in  the  tabulation. 

Pterohel^us  subpunctatus,  n.sp. 

Oval,  black,  opaque  above,  nitid-black  beneath,  antennae 
piceous  with  apex  ferruginous,  tarsi  and  tibiae  clothed  with 
light  eastaiieou.s  jtile. 

Head  rounded  and  slightly  raised  in  front  of  epistoma, 
with  a  well  marked  circular  grove  limiting  epistoma  behind, 
canthus  raised  and  round  :  eyes  large,  transverse,  and  separ- 
ated by  a  space  of  the  width  of  the  diameter  of  one,  with 
very  shallow,  scarcely  evident  punctures  on  front ;  antennae 
just  reaching  base  of  prothorax,  with  four  apical  joints  sub- 
clavate  and  flattened,  rrafliord-r  A  x  75  mm  ,  length  mea- 
sured in  middle  ;  arcuate-emarginate  at  apex,  widest  at  base, 
sides  very  slightly  rounded  and  converging  from  base  to 
apex,  inflected  at  hind  angles  ;  anterior  angles  widely 
rounded,  but  produced  in  front  of  eyes ;  posterior  angles 
acute,  but  rounded  at  tips  and  slightly  produced  backwards, 
foliate  margins  strongly  reflected,  with  extreme  border  thick- 
ened and  shining,  central  line  distinctly  shown,  disc  appar- 
ently quite  impunctate.  Srtitclhim  equiangularly  triangular. 
Eh/ira  convex,  slightly  wider  than  prothorax  at  base,  shovil- 
ders  widely  rounded,  sides  subparallel,  but  a  little  widened 
behind  middle,  margins  of  nearly  uniform  width  throughout 
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and  horizontal  :  the  two  together  about  1  mm.  wide,  extreme 
border  a  little  raised  and  shining.  Disc  with  seventeen  rows, 
on  each  elytron,  of  shallow,  fine  (but  not  minute),  rather 
distant  and  half-concealed  punctures,  the  rows  and  punctures 
confused  near  scutellum,  and  obliterated  at  apex,  intervals 
quite  smooth  and  of  uniform  width  ;  the  outside  row  of  large 
punctures  more  evident  than  usual  (possibly  by  contrast). 
Abdomen  finely  and  closely  punctured  near  base  and  centre, 
(juite  smooth  at  sides  and  on  epipleurse ;  prosternum  with 
strongly  impressed,  sinuate,  longitudinal  striae,  becoming 
fainter  towards  centre,  tibial  spines  minute,  femora  smooth, 
tibiae  strongly  punctured,  and  with  a  strong  line  of  castan- 
eous  tomentum  on  inside.      /Ji/t/msiniis,   15  x  9  mm. 

11  (tb. — Sandstone  and  Whitlock,  West  Australia  (Tar- 
coola,  S.   Australia?). 

A  single  specimen  (^\  has  been  sent  by  Mr.  C.  H.  J. 
Clayton  of  the  Sandstone  Development  Gold  Mine.  The  re- 
mains of  a  second  specimen  ((J, i  have  Ijcen  received  from  Whit- 
lock: while  a  third,  rather  smaller,  but,  I  believe,  the  same 
species  has  been  received  from  Tarcoola,  through  Mr.  C. 
French  Its  nearest  ally  is  /'.  conveochiscidiis  Macl.,  to 
which  it  is  very  similar  in  shape  and  outline,  and  convexity, 
but  differs  in  its  obscure  elytral  sculpture.  The  strong  pro- 
sternal  striae  should  be  a  good  character  for  identification,  in 
a  section  that  has  few  enough  marked  characters  for  a  literary 
diagnosis.     Type  in  the  author's  Coll. 

Pterohel^us  subl^vis,   n.sp. 

Oval,  black,  subopaque  above,  subnitid-black  beneath,  an- 
tennae piceous,  with  three  apical  joints  ferruginous. 

Ilcdd  evenly  round  u\  front,  little  raised  anteriorly  or  at 
canthus,  depressed  but  without  definite  line  to  limit  epistoma 
behind,  eyes  smaller  and  more  distant  than  in  preceding, 
antennae  finer  and  with  the  four  apical  joints  rounded  but 
less   enlarged   than   in     the    jjreceding    species.       Prothorax, 
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1x8  mm.,  length  measured  in  middle;  very  similar  to  the 
preceding,  bvit  ante4'ior  angles  less,  and  sides  more  widely 
rounded,  central  line  scarcely  indicated,  and  with  the  head 
showing  no  signs  of  true  punctures.  Margins  wider  and  more 
horizontal,  extreme  border  thinner,  minutely  serrate  at  base. 
EJi/trft  convex,  of  same  width  as  prothorax  at  base,  shoul- 
ders less  widely  rounded,  margins  slightly  wider  and  more 
concave  for  the  greater  part,  more  narrowed  at  the  apex. 
The  whole  entirely  impunctate  except  for  a  faint  extra-scvi- 
tellary  line  of  small  punctures,  the  marginal  row  of  large 
punctures  (much  smaller  than  in  I',  suhimnrtdfus)  and  a  few 
interrupted  lines  of  scarcely  evident  punctures  on  the  sides. 
The  places  usually  occupied  by  lines  of  punctures  faintly  in- 
dicated by  indistinct  and  indefinite  striae.  Ahdoiiini  longi- 
tudinally and  rather  strongly  strigose,  with  the  two  apical 
segments  finely  and  closely  punctured.  Prostcrnum  rugose. 
[Medial  and  hind  legs  wanting.]     JJi/Nciisioits,  15-5   x   9  mm. 

Hah. — Yalgoo,  West  Australia. 

A  single  specimen  (2),  sent  by  Mr.  C.  French,  presents 
many  featiires  in  common  with  the  preceding  species,  1'.  siib- 
■puncfafiis,  and  may  possibly  prove  to  be  the  female  of  that 
species.  Its  almost  impunctate  upper  surface  is,  however, 
in  strong  contrast  to  the  definite,  but  obscured  sculpture  of 
that  species  with  which  I  have  compared  it  above.  Type  in 
the  author's  Coll. 

Var.  A. — A  second  specim.en  (i^)  dififbi's  in  having  more 
definite  series,  as  well  as  some  irregular  })unctures,  on  basal 
half  of  elytra,  the  apical  half  being  quite  impunctate. 
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Ovate,   very  convex,  reddish-brown,   nitid  (when  abraded), 
covered  with  a  fine,  waxy,   whitish,   bloom   (when   fresh). 

Head:      epistoma    truncate,    sides   obliquely  rounded,   wid- 
ened and  strongly  raised  at  canthus,   narrowing  at  the  eyes 
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(these  large  and  separated  by  a  distance  less  than  the  dia- 
meter of  one  of  them),  surface  rather  flat,  with  a  wide  de- 
pression on  each  side  of  epistoma,  and  rounded  transverse 
ridges  in  front  of  eyes  ;  finely  punctate  throughout  ;  antenna; 
long,  slender,  joints  1-6  somewhat  cylindrical,  7-8  obconic, 
eighth  wider  than  seventh,  9-10  widely  rounded  and  flat- 
tened, eleventh  largest,  oval.  I'roiliora.r  4x11  mm.,  length 
measured  in  the  middle  ;  enclosing  the  head  beyond  the  eyes, 
widest  at  base  :  anterior  angles  rounded  but  subrectangular, 
sides  a  little  sinuate  anteriorly,  widely  rounded  and  diverging 
to  base  :  posterior  angles  acute,  slightly  falcate  and  directed 
inwards  and  downwards  ;  base  sinuate,  finely  serrated  at  mar- 
gins, foliate  margins  very  wide  (width  of  combined  margins 
to  disc  as  4:5),  generally  horizontal,  with  border  reflexed  ; 
disc  with  central  line  depressed  in  front,  subcarinate  at  base, 
faintly  gibbous  on  each  side,  and,  together  with  the  mar- 
gins, uniformly  punctate  in  two  ways,  (1)  a  regular  system 
of  larger  punctures  not  closely  placed,  (2)  a  minute  and  close 
system  of  punctui'es  between  those  of  system  (1).  SciifdJinn 
large  and  shield-shaped,  punctured  and  subcarinate  in  the 
middle.  Ehjtra  as  wide  as  long  (13  mm.),  of  same  width  as 
prothorax  at  base,  shoulders  defined  and  obtuse,  sides  widen- 
ing to  half-way,  then  narrowing  and  rounded  at  apex  ;  foli- 
aceous  sides  wide  at  base,  narrowing  at  apex,  the  sutural  out- 
line (seen  sideways)  extremely  gibbous,  basal  and  lateral 
declivities  steep,  apical  declivity  more  gradiial,  surface 
coarsely  and  closely  punctate,  intervals  rugose  and  iiitid 
(after  removal  of  bloom),  with  faint  indications  of  two  or 
three  subobsolete  costae  on  each  elytron,  the  suture  strongly 
carinate,  an  uneven  transverse  ridge  extending  obliquely 
backwards  from  shoulder  (of  discal  portion)  to  near  the 
suture,  and  a  slight  protrusion  near  the  apparent  termina- 
tion of  a  costa  on  the  apical  declivity.  Ahdotncu  very  nitid 
and  minutely  punctate,  prosternum  opaque  and  rough, 
sharply  carinate  throughout,  its  process  nearly  rectangular, 
mesosternum  with  a  clearly  defined  triangular  recess  ;  femora 
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smooth,  tibiae  slightly  rough,  and  apparently  without  ter- 
minal spines,  basal  joint  of  hind  tarsi  as  long  as  the  rest 
combined.     Diinensions,   18  x  13  mm. 

llab. — Berowra,  North  Sydney. 

Three  specimens  are  under  examination,  one  taken  by  the 
late  Dr.  C.  D.  Clark,  labelled  N.  Sydney,  the  other  two 
taken  by  Dr.  E.  W.  Ferguson  and  myself,  at  Berowra  (one, 
dead,  from  a  spider's  web  :  the  other,  alive,  under  a  stone). 
It  differs  very  markedly  from  its  nearest  allies  E .  suhnutcula- 
finti  Br.,  and  A'.  West iroodi  Boisd.,  (between  which  it  is  inter- 
mediate in  size),  by  its  unusually  gibbous  outline,  which  is 
the  same  in  all  three  specimens.  The  elytral  punctures  (seen 
after  the  removal  of  the  waxy  secretion)  are  coai'ser,  while 
the  costae  are  less  evident  than  in  either  of  the  above  species. 
Type  in  author's  Coll. 

The  following  table  serves  for  identification:  — 

Table  of  Encara. 

t'oluur  testaceous-brown. 
l.Size  large,  20-22  mm.  loiij;,  three  elytral  costa;  distinct,  punctures  small, 
maximum  vertical  height  4  mm *  Wtstwoodi  IJoisd.,  gihbosron  Westw. 

2. Form  very  gibbous,  three  elytral  costae  indistinct,  punctures  coarse   (18 
mm.  long),  maximum  vertical  heiglit  45  mm camelns,  n.sp. 

3. Smaller  (13-15  mm.  long),  tliree  costaj  distinct,  punctures  smaller,   maxi- 
mum vertical  height  3  75  mm invbmandattwi  Breme. 

4. Size  less  than  3  (11-12  mm.  long),  colour  paler,  one  costa  strongly  raised 
and  crooked,  margins  narrower  than  3 XLacordairti  Macl. 

5. Covered  with  fungoid  flocculence  .floccosum  Pasc. 

6. Colour  black,  three  costfe  on  each  elytron nirjriim  Cart. 

7. Colour  chestnut-brown,  margins  very  wide,  six  costfe  on  each  elytron 

...latum  Cart. 


*  The  habitat  of  E.  Westwoodi  is  South  Queensland.  1  have  specimens 
from  Brisbane,  taken  by  Mr.  R.  Illidge. 

t  Widely  distributed  througliout  New  South  Wales. 

J  Macleay  considered  that  tiie  figure  given  by  Lacordaire  as  E.  sidnna- 
fuldlum,  was  really  that  of  E.  Lacordairti.  The  figure  given  bj'  I)e 
Breme,  in  his  "  Monograph  des  Cossyphides,"  is  certainly  that  of  the 
common  E.  snhmacidatu7n. 
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Sympetes  denticeps,   n.sp. 

Oval,  depressed,  moderately  nitid,  glabrous,  discal  portion 
above  and  below,  with  borders  of  foliate  margins  brown, 
foliate  margins  of  prothorax  and  elytra  yellow,  antennae  and 
legs  piceous-red,  tarsi  paler. 

Ih'dd  widely  truncate  and  flat  in  front,  labruni  just  evi- 
dent, epistoma  limited  behind  by  a  slight  transverse  depres- 
sion, sides  almost  straight,  rather  widely  raised,  and  ter- 
minated at  anterior  angles  in  a  distinct  rectangular  tooth, 
surface  minutely  granulose  ;  antennae  stout,  extending  beyond 
base  of  prothorax,  joints  S-l()  little  wider  than-  the  preced- 
ing, rounded,  eleventh  oval.  I'rotJiortt.v,  2x7  mm.,  length 
measured  in  middle,  width  at  base  :  depx-essed,  squarely  and 
widely  emarginate  at  apex,  sinuate  at  base,  anterior  angles 
sharply  rectangular,  extending  to  the  full  length  of  head, 
margins  very  wide  and  flat,  sides  strongly  diverging  in  a 
regular  curve  from  apex  to  base,  extreme  border  reflexed, 
thin  and  laminate,  continuous  throughout  except  at  base  of 
disc  ;  posterior  angles  acute,  produced  backwards  and  slightly 
incurved  at  the  tip  :  foliate  margins  closely  and  strongly 
punctate,  above  and  below  ;  disc  carinate  in  middle,  slightly 
gibbous  near  base,  otherwise  strongly  depressed  and  minutely 
punctate.  Scutellum  transversely  triangular  and  minutely 
punctate.  EJi/trd  9x8  mm.,  disc  to  combined  margins  as 
9:7,  narrower  than  prothorax  at  base,  shoulders  obtusely 
angulate,  sides  very  gradually  widening  to  apical  third, 
widely  rounded  at  apex  ;  extreme  border  finely  reflexed  and 
vertical  (seen  sideways  convex,  and  wider  than  that  of  ])ro- 
thorax)  foliate  margins  wide,  in  general  horizontal  but  un- 
dulate, and  forming  slight  three-fold  gibbosities.  Disc 
strongly  carinate  at  suture  :  more  convex  than  pronotum, 
with  three  nearly  equidistant  costae  on  each  elytron,  the  first 
two  more  strongly  marked  and  continuous  to  the  base,  the 
third  only  evident  posteriorly,  the  whole  surface  dotted  with 
round  punctures,  intervals  slightly  rugose.      I'l-osfmni in  non- 
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carinate,  and  with  metasternum  minutely  and  closely  punc- 
tate, legs  without  tomentum,  femora  punctate,  tibiae  rough. 
[Abdomen  wanting.]     J)')iii(iiiio)}s,  11  x  8  mm. 

Hah. — Shark  Bay,  West  Australia. 

A  single  specimen,  sent  by  Mr.  C.  French,  without  abdo- 
men but  otherwise  perfect,  is  under  examination.  It  is  thus 
impossible  to  determine  the  sex.  It  is  quite  distinct  from  the 
thirteen  species  tabulated  in  my  revision  of  the  genus  (These 
Proceedings,  1910,  p. 88),  and  is  the  smallest  yet  described. 
In  form,  it  is  nearest  to  -S'.  frsfur/i/ii^ns  Hope,  while  in  colour 
it  is  most  like  S.  hirofor  Carter.  The  dentate  sides  of  the 
epistoma  present  the  appearance  of  a  rectangular  excision 
from  the  anterior  corners,  and  are  even  more  strongly 
marked  than  in  S.  r.rrislfroiis  Carter.  The  dark  colour  of  the 
disc  is  extended  around  the  apical,  basal,  and  lateral  mar- 
gins of  the  pronotum. 

HRL.EUS    HaMLYNI,    U.sp. 

Oblong,  subparallel,  opaque,  rusty-brown,  densely  clothed  above 
and  below  with  .squamose  derm,  tarsi  hikI  l)asal  joints  of  antennfe 
reddisb. 

Head:  epistoma  rounded  in  front,  labi-nm  produced,  foi-ehead 
depressed,  eyes  oblicpie  and  o\al,  sepai'ated  by  a  space  less  than 
the  minor  axis  of  one  eye;  anteiuii^  shorter  than  prothorax,  third 
joint  as  long  as  fourth  and  fifth  together,  4-7  increasing  in  widtli, 
8-11  mucli  wider  and  rounded,  eleventh  globular.  Prothorax  b  x 
8  mm.,  widest  at  base,  thence  regulai'lv  i'(iuiule(l  to  apex,  anterior 
processes  pointed  and  o\erlapping,  not  furrowed  in  iniddl(>,  poste- 
rior angle  acute  (about  80°)  very  little  producefl;  base  with  central 
lobe  produced  backwards,  foliaceous  sides  wide,  slightlv  deflected 
posteriorly,  finely  serrated  on  hind  margin,  lateral  margin  unde- 
fined. Disc  very  convex,  evenly  carinate  in  a  single  curve,  the 
carina  extending  to  apex  but  not  to  base.  Eh/fra  9x8  mm.,  of 
same  width  at  base  as  pi'othorax,  shouldei's  obtuse  and  sulxlentate, 
sides  parallel  till  near  apex,  border  iri'egularlv  crenulate,  expla- 
nate   margin    Hat   and  of  ncai'lv  equal  widtli  to  apex,  except  for  a 

[Printed  (.ff  I4tli   August,    1911.] 
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short  widened  anterior  portion;  bicostate,  each  elytron  with  a 
single  bhu'k  shining  costa  extending  to  base  and  terminated  on 
apical  declivity,  these  costa*  subparallel  for  the  greater  jjart,  very 
littlt^  converging  apically  and  about  .'5  mm.  apart;  the  suture 
slightly  costate  at  apical  declivity  oidy,  a  subcostate  interval  near 
margin  of  disc:  sculpture  of  disc  concealed  by  squamosa  derm; 
abdomen  and  legs  covered  with  brown  decumbent  liair,  sternum 
clothed  like  upper  surface,  prosternum  shari)ly  convex,  its  ])ro('ess 
produced  into  a  blunt  triangular  point;  fore  tibije  with  a  single 
prominent  sjjine  at  apex,  other  tibiie  shortly  bispinose.  Diinnt- 
sioiis,  14  X  S  mm. 

Hah. — Alice  River,  Barcaldine,  Queensland.  (K.  Broadbent; 
November,  1887). 

A  single  specimen,  labelled  as  above,  has  l)een  sent,  amongst 
other  Tenebrionidie,  for  identification,  from  the  Queensland 
Museum,  by  Dr.  Hamlyn-Harris,  to  whom  1  have  much  pleasure 
in  dedicating  it.  A  close  ally  of  //.  crentifip/'itnis  mihi,  it  diffei's 
in  the  following  particulars  from  that  species.  l!^yes  more  obli- 
que; scjuamose  clothing  more  dense;  proth(jrax  more  convex,  its 
outline  (seen  sideways)  evenly  curved;  phjtra  hleostate,  with  sides 
less  evenly  and  strongly  crenulate.     Type  in  Queensland  Museum. 

Table  of  Saragus. 

Section  i.     Elytra  costate. 

A.  Species  with  bicostate  elytra. 
l.(5)Colour  brown. 

2.(4)Size  large,  20  mm.  long. 

3.  Form  elongate,  parallel,  prothorax  very  convex,  granulose  

co7ive.vico/lis  Mud. 

4.Form  elongate-obovate,  prothorax  with  two  raised  pustules... wci.«?t.s  Pasc. 

5.Size  small,  13  mm.  long,  form  nearly  circular. Maf<ttrsi  Cart. 

6.(8)Colour  black,  nitid,  lateral  margins  of  prothorax  reflexed. 

7. Size  large,  20-22  mm.  long Blackhurni  Macl. 

8. Size  smaller,  1.5^-17  mm.  long montanwi  Cart. 

9. Colour  black,  opaque;  lateral  margins  of  prothorax  not  reflexed.. 

*  addendus  Black  b. 

B.  Species  with  tricostate  elj'tra. 

10.  (26)Interval8  of  elytra  rugose  and  tuberculate, 

ll.Pronotum  rugo.se hevicollis  Germ. 

12.(26)l'ron()tum  granulose.  


*  Species  identified  only  from  description.  /ITN '""'••■ '   '       / 

16  /^',  o2S>y-/. 
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13.(15)Costai  uniutenupted  for  the  greater  part. 

14.  Ely  ti'a  ovate rudis  Macl. 

15.  Elytra  parallel lugubris  l^evi. 

16. (26)Costae  generally  interrupted. 

17. Colour  uniform  brown,  margins  of  pronotum  not  wrinkled 

catenulatus  M acl. 

IS.liicolorous,  head  and  thorax  much  daiker  than  elytra  .  incrqucdix  Blackl). 

19.(33)Colour  black. 

20. (22) Margins  of  elytra  wide. 

21.  Suture  elevated  at  apex Lindi  Blackb. 

22. Suture  not  elevated Odewahni  Vase. 

2.3. Margins  of  elytra  narrow  (without  the  usual  row  of  tubercles  bordering 
the  suture) *mediocris  Blackb. 

24.  (26)Elytra  scarcely  costate,  (coatae  mere  rows  of  tubercles). 

25. Form  liemispherical  (12  x  9  mm.) lalns  Blackb. 

26. Form  elongate-ovate  (85  x  6  mm. )..levicostat2is  Ma.c\.  ,('!)interruptus  Breme. 

27(33)Intervals  of  elj'tra  (and  pronotum)  punctate. 

28.(30)Punctures  on  elytra  not  in  rows. 

29.  Disc  of  pronotum  closely  and  finely  rugose-punctate... ewirtrj/ina^its  (lu6r. 

cassidoides  ^oiad . 

30.  Disc  of  pronotum  clearly  punctate,  not  rugose injelix  Pasc. 

31.(33)Punctures  on  elytra  in  rows,  sides  subparallel. 

32.Size  large,  16|.  x  10  mm hicarinatns  Champ. 

33.  Size  smaller,  12  x  ?!  mm tricarinatux  Blackb. 

C.  Species  with  4  (or  more)  costaj  on  the  elytra. 
34. (36)Sutnre  not  costate,  colour  black. 

35. Surface  of  elytra  grauulose confirmatus  Pasc. 

36. Surface  of  elytra  subobsoletely  punctate opaciptnni'i  Mac\. 

37. Suture  strongly  costate,  colour  brown novemcostatiis,  n.sp. 

The  following  species  are  unknown  to  me,  and  have  been,  there- 
fore, omitted  from  my  Table,  as  unidentifiable  from  description. 

*S'.  rugosus  Boisd.  —  Mr.  Blackburn  has  apparently  attached  this 
name  to  a  small  Victorian  species  (These  Proceedings,  1 889,  p. 
1269),  but  the  name  has  been  similarly  attached,  in  some  Collec- 
tions, to  a  species  from  New  South  Wales  (which  I  have  from 
Bathurst);  in  both  cases  without  any  reason,  beyond  the  fact 
that  the  few  lines  of  description  fit  the  insect;  but  there  is  no 
evidence,  at  present,  to  distinguish  it  fi^om  the  common  *S'.  Icevi- 
collis  Germ. 

>S'.  marginellus  Hope.— A  large  tricostate  species,  with  large 
flat  margiris  to  pronotum  and  elytra,  from  Norfolk  Sound,  appa- 
rently near  *S'.  catenulatus  Macl. 

*  Species  identified  only  from  description, 
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*S.  ma7-ginatus  Sol.  — I  have  neither  seen  the  description,  nor 
any  identified  specimen  of  this. 

Notes  on  the  Species  in  the  Table. 

The  species  of  this  group  are  very  difficult  to  separate  by 
literary  means,  and  it  is  doubtful  whether  many  of  them  should 
not  be  considered  as  varieties  only.  For  example,  S.  Lindi 
Blackb.,  *S'.  mediocris  Blackb.,  *S'.  Odervahni  Pasc,  diifer  only  in 
characters  of  size,  and  small  points  of  structure  or  sculpture  that 
might  well  occur  in  the  same  species,  so  far  as  I  am  able  to  judge 
without  a  close  examination  of  the  types. 

S.  latus  Blackb.  —  A  very  distinct  species,  which  I  have  from 
Sea  Lake,  Victoria;  form  very  globular,  and  with  the  costte 
almost  entirely  broken  up  into  nodules. 

The  synonymy  of  S.  levicostatus  Macl.,  with  S.  interrnjjHis 
Breme,  is  extremely  probable  from  De  Breme's  description  and 
figui'e.     I  have  cotypes  of  S.  levicostatus  Macl. 

a.  cassidoides  Boisd.  =  6'.  emarginatus  Guer.,  a  synonymy  given 
in  the  Munich  Catalogue,  but  I  have  not  met  with  the  authority 
for  this.     It  is  a  relief  to  be  rid  of  any  Boisduvallian  species. 

S.  infelix  Pasc,  though  near,  is  quite  distinct  from  *S'.  emargi. 
natus  Guer.  The  latter  has  a  wide  range,  and  is  common  at  tlie 
roots  of  plants  near  the  ocean  at  Sydney,  but  is  found  in  all  the 
Southern  States  to  West  Australia.  S  infelix  Pasc,  from  Tas- 
mania (Mr.  Lea  has  recorded  it,  and  has  sent  me  specimens  from. 
King  Island,  Tasmania)  is  very  distinct  in  the  sculpture  of  its 
prothorax. 

S.  hicarinatus  Champ.  —  I  believe  I  have  correctly  identified 
two  specimens  under  this  name,  from  Camoweal,  ISTorth  Queens- 
land, and  Tennents  Creek,  South  Australia,  respectively.  They 
correspond  with  the  figure  and  description.  The  name,  however, 
is  misleading,  as  the  three  costse  on  each  elytron  are  quite  distinct. 

.*>'.  tricarinatns  Blackb.  —  Specimens  from  Condon,  West  Aus- 
tralia,   agree    with   the   description   exactly.       These   specimens, 

*  Postcript  (added  July  29th,  19n)-Acopyof  M.  Si'liei'.s  descriplion 
lias  been  courteouslj-  sent  to  me  hy  Herr  Cehien.  From  tliis,  I  have  no 
hesitalioii  in  yilacing  .V.  margivaluK  Sol.,  as  a  syiionyiii  of  S.  hrmwipei^ 
Boisd. 
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however,  were  sent  by  Mr.  H.  Giles,  in  company  with  undoubted 
specimens  of  .V.  opacipennis,  from  which  it  differs  in  shape,  and 
in  the  absence  of  the  fourth  costa  (on  the  sides).  The  latter  is 
often  subobsolete  in  .S'.  opacipennis,  so  that  the  two  species  are 
very  closely  allied,  if  not  mei'ely  varietal  forms. 

Section  ii.     Elytra  reticulate. 
38.  (40)Elytra  with  reticulation  clear(j.e.,  trans  verse  lines  evident  in  general  ) 

39.Proiiotuni  granular,  elytral  costae  sharp,  reticulation  less  regular 

reticAdatus  Haag-Rut. 

40.Pronotuni   punctate,   elytral  cost*   smooth   and  flat,  reticulation   verj' 

regular in t ricalu»  Cha,mT^. 

41.(47)Elytra    with    reticulation    ol.scure    (i.e.,   transverse    lines    generally 

wanting). 
42.(46)Suture  not  raised. 
43.(45)Elytral  intervals  granular. 

44.Pronotum  punctate,  elytral  intervals  strong)}'  undulate 

^w»i(i«.s  Haag-Rut. 

45.Pronotuni  more  densely  punctate,  elytral  intervals  less  undulate 

cremdatns  Macl. 

46. Elytral  intervals  rugose-punctate clathratus  Mad. 

47. Suture  costate,  margins  of  pronotum  thickly  folded.  .  rugodpennis  Macl. 

The  above  are  all  quite  distinct  species,  with  the  exception  of 
S.  Iii:rklus  Haag-Rut.,  and  S.  crenvlatus  Macl.,  which  may  prove 
to  be  merely  varieties  of  the  same  species. 

Section  iii.     Elytra  punctate  or  smooth. 

48.(56)Elytra  very  minutely  punctate. 

49.  (5 1  )Species  .semi-apterous. 

50.  Ely  Ira  wider  than  prothorax  at  base,  size  18-22  x  13-14  mm. 7?ta(/i.s^«>Pasc.  ~l 

Icarvg  Cart,  j 
51. Elytra  narrower  than  prothorax  at  base,  size  16x9j  \r\n\...  Danriai  Lea. 
52.(86)Species  apterous. 
53.(55)Suture  not  raised. 
54.Form  widel}'  ovate  and  convex,  margins  declivous,  sternum  granulose.  . 

Pascoti  Macl . 

55. Form    elongate    and    depressed,    margins    wideh'    raised,    sternum    not 

granulose ...ovalis  Macl. 

56. Suture  raised  on  apical  half carinahif  Breme. 

57.(61)Pronotum  and  ehlra  smooth  (without  evident  punctures). 
58.(60)Colour  nitid  black. 

59. Form  elongate-ovate,  subparallel,  17x9|  mm ptrkcris,  n.sp. 

60. Form  widel}' ovate,  16x10  mm Icevia  Macl. 
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61. Colour  subopaque  black,  more  depressed  than  60 latipen,  n.sp. 

62.(S6)Elytra  lineate-punctate. 

63.  (75)Intervals  more  or  less  coslate. 

64.(68)Costse  sharply  raised,  punctures  on  intervals  large. 

65.  Pronotuni  not  evidently  punctate sir iatipennis  Mac] 

66. (68)Pronotum  evidently  punctate. 

67. Margins  of  prouotiini  stronglj'  raised,  medial  line  indicated 

geminatus  Macl. 

68.  Margins  of  pronotuni  horizontal,  medial  line  not  indicated. .^zm6a<(t«  I'asc. 

69.(7i))C"usta3  scarcely  raised,  punctures  on  intervals  smaller. 

70.  Margins  of  pronotum  strongly  ra,\sei^...asperipe8  Pasc. ;(?)    tarsalU  Hope. 

71.(75)Mar£;ins  of  pronotum  scarcely  raised  (or  flat). 

72. (74)Punctures  on  elytra  very  distinct. 

73. Basal  joint  of  hind  tarsi  as  long  as  the  rest  combined...     .sattUes  Blackb. 

74. Basal  joint  of  hind  tarsi  much  shorter  than  the  rest  combined 

australis  Boisd. 

75.  Punctures  on  elytra  very  small  and  less  regular 

simjtlex  Hope;  asidoidts  Pasc. 

76.(83)Intervals   of  elytra    not    costate,    form    elongate-ovate,    margins    of 
pronotum  and  elytra  narrow. 

77. Punctures  on  elytra  coarse,  intervals  rugose,  size  16  mm.  long 

gulielmi  Oil. 

78. Punctures  on  elytra  much  finer,  intervals  not  rugose,  size  11  mm. long 

exidans  Pasc. 

79.(83)Forni  widely  ovate,  size  small  (less  than  12  mm.  long.). 

SO.Margins  of  elytra  subobsolete,  colour  opaque  black iUateralis,  n.sp. 

8l.(86)Margins  of  elytra  normal,  colour  nitid  brown-black. 

82. Disc  of  pronotum  coarsely  punctate  sphceroides,  n.sp. 

83.  Disc  of  pronotum  very  finely  punctate Frtnchi  Cart. 

84.(86)Form  less  widely  ovate,  some  elytral  intervals  convexf. 

85.  Pronotum  minutely  punctured hrimnipes  Boisd. ;  hrunniptnnis  M acl.  ~| 

rnurginalus  fScl.  j 

86.  Pronotum  more  strongly  punctured *Madeayi  Blackb. 

Synonymy.  The  synonymy  of  ^^'.  magister  Pasc,  with  S.  Icai'us 
Cart.,  has  aheady  been  fully  discussed  (These  Proceedings,  1910, 
p.81). 

6'.  asperipes  Pasc.  =<S'.  tarsalis  Hope  (?). — I  have  doubtfully 
placed  these  together,  their  descriptions  affording  no  evidence  for 
separating  them. 

*  Species  unknown  to  the  author,  but  identifiable  by  description, 
t  Though    Macleaj-    says  of    ^'.   hriinnipeiinis,    "  interstices   not   raised," 
there  are,  in  general,  one  or  two  subcostate  intervals. 
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*S'.  axidoides  Pasc.  =  ;S'.  simjilex  Hope. — Pascoe  himself  stated 
this  synonymy,  which  Macleay  denies;  but  I  have  not  seen  any 
insect  identified  by  Macleay  as  Hope's  insect,  and  there  seems 
every  reason  to  accept  Pascoe's  opinion. 

(S'.  hrniinijiewtiis  iMacL,  ^^S'.  inarginatns  Sol.,  =  <S'.  hrunidpes 
Boisd.  -The  type  of  Macleay 's  insect  agrees  with  De  Breme's 
redescription  of  ;S'.  brunnipes  except  as  to  dimensions,  Macleay 
giving  4^x2^  lines  for  S.  briiniiipemdn  and  De  Breme  11x7 
mm.  for  S.  b?'nnnipeH.  I  have,  however,  two  undoubted  speci- 
mens of  Macleay's  species,  which  measure  10x6  mm.,  and  this 
very  common  insect  may  well  vary  to  the  above  extent  in  size. 
The  species  identified  by  Macleay  as  S.  by-uimipes  is  widely 
different  from  Boisduval's  insect,  and  is  the  species  described 
below  as  S.  sphferoides. 

Saragus  novem-costatus,  n.sp. 

"Widely  elongate-ovate,  convex,  subparallel,  the  whole  surface 
opaque,  chocolate-brown,  and,  except  the  discal  portion  of  pro- 
thorax,  covered  with  short  yellowish  pilose  derm. 

Head  with  labrum  strongly  produced,  epistoma  truncate  with 
rounded  angles,  canthus  I'aised,  round,  and  forming  an  obtuse 
angle  with  the  sides  of  the  epistoma,  the  latter  limited  posteriorly 
by  a  semicircular  groove,  forehead  with  a  distinct  longitudinal 
sulcus  widening  anterior^,  closely  punctured;  e3'es  narrow,  trans- 
verse, and  widely  separated,  antennae  stout  and  rope-like,  third 
joint  as  long  as  the  fourth  and  fifth  combined,  the  three  penulti- 
mate joints  round,  apical  joint  pointed  at  extremity.  Prothornx 
(4"4  X  10  mm  ;  length  measured  in  middle,  width  at  base)  twice 
as  wide  at  base  as  at  apex,  emarginate  in  fi'ont,  with  apex 
produced  backwards  at  the  centre  in  a  sinuate  \/ -i:\\vve,  sides 
converging  but  curvilinear  from  base  to  apex,  margins  wide  and 
strongly  reflexed  on  front  half,  anterior  angles  slightly  rounded, 
posterior  angles  acute  and  deflexed,  base  trisinuate,  extreme 
border  raised  at  apex,  thickened  and  slightly  raised  at  sides, 
subobsolete  at  base;  disc  slightly  gibbous  towards  base,  distinctly 
channelled  to  meet  the  angle  of  V  at  apex,  channel  obsolete  at 
base,  surface  coarsely  and   closely  punctured,  intervals  a  little 
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rugose  anteriorly.  Scute/him  widely  triangular.  Elyti  a  as  wide 
as  protliorax  at  base,  slioulders  subaiigulate  but  rounded,  sides 
parallel  to  half-way,  widely  rountled  at  apex,  convexity  strongly 
inereasing  posteriorly,  apical  declivity  abrupt,  margins  widely 
hdiizontal  at  shoulders,  soon  narx'owed  and  becoming  deflexed 
apically;  each  elytron  with  the  suture  carinate  throughout  and 
with  four  strongly  raised  equidistant  costte,  the  suture  less  raised 
than  tlie  adjacent  costae;  the  first  costa?  parallel  to  suture,  diverg- 
ing at  extreme  base  and  joining  the  fourth  costje  near  aj^ex; 
second  and  thirtl  costje  con\'erging  at  base  and  terminating  in 
diminishing  nodules  independently  towards  apex  (the  third 
longer  than  second)  ;  the  fourth  interrupted  before  half-way, 
then  a  line  of  more  or  less  elongate  nodules  at  the  junction  of 
disc  with  margins,  the  third  costae  only  slightly  interrupted : 
on  each  side  of  suture  and  costae  are  rows  of  large  punctures  ; 
those  outside  the  fourth  costae  larger  than  the  rest ;  the  inter- 
vals between  the  costae  also  irregularly  impressed  with  smaller, 
shallower  punctures  than  the  preceding,  and  less  obvious  on 
account  of  the  short,  yellow,  hairy  derm  on  the  elytra. 
AJxlomeii  punctate  and  covered  with  a  similar  but  shorter 
clothing  than  that  on  the  upper  surface.  Epvphune  nearly 
smooth,  but  with  large,  round,  irregularly  scattered  punctures. 
Femora  and  tihicf  covered  like  the  abdomen  with  hairy  derm. 
Procter nu HI  raised,  scarcely  carinate,  with  the  produced  por- 
tion received  into  the  mesosternuni  in  a  wide  U-shaped  re- 
ceptacle. Anterior  tibiae  with  a  short  blunt  spine  at  apex. 
Dimewiiuns,  ^.    1 7-5  x  10-5  nnn.;   9.    15  x  9.5  mm. 

II ah. — North-west  Australia. 

Specimens  of  the  above  occur  in  the  Macleay  Mviseum ;  and 
two  specimens  have  been  given  me  by  Mr.  Masters.  It  differs 
markedly  from  all  hitherto  described  species  with  costate 
elytra  by  its  distinct  chocolate  colour,  caused  by  the  yellowish 
derm  on  a  darker  ground.  This  derm  covers  the  whole  insect, 
except  the  disc  of  pronotum.  Its  nearest  ally  is  S.  hicarinatua 
Champ.,  which  has  only  three  costae  on  each  elytron,  is  less 
convex  than,  and  differs  in  colour  from  N.  novemrostafux. 
Types  in  author's  Coll, 
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Saragus  perl^vis,  n.sp. 

Moderately  elongate  and  subparallel,  black,  nitid,  smooth  : 
oral  organs,  antennae  and  tarsi  reddish.  H end  and  pronotiim 
quite  impunctate,  the  former  widest  at  canthvis,  sides  con- 
verging and  sinuate  to  the  truncate  and  unreflexed  front  of 
epistoma  ;  frontal  ridge  slightly  raised,  without  any  separat- 
ing sulcus  from  epistoma  :  antennse  with  third  joint  about 
equal  to  fourth  and  fifth  combined  [apical  joints  wanting]. 
PrntJim-a.r  (5  x  95  mm.  ;  length  in  middle,  width  at  base), 
width  across  front  angles  4  mm.,  disc  to  combined  margins 
as  7  to  9-5  ;  apex  semicircularly  emarginate,  anterior  angles 
produced  beyond  eyes,  obtuse  and  rounded  :  sides  evenly 
rounded,  incurved  at  the  blunted  but  acute  posterior  angle, 
base  sinuate,  foliate  margins  wide,  concave,  with  extreme 
border  strongly  recurved  except  posteriorly  ;  disc  with  a  very 
faint  suggestion  of  a  central  line,  two  shallow  foveas  near 
base.  ScufeUuin  curvilinear-triangular.  Elytra  as  wide  as 
prothorax  at  base,  sides  parallel  for  half  their  length,  widely 
rounded  at  apex,  shoulders  obtuse,  foliate  margins  wide  and 
horizontal,  narrowed  to  about  half  their  width  at  apex,  ex- 
treme border  raised  :  disc  slightly  depressed  behind  scutellum, 
quite  smooth  except  for  a  lateral  row  of  close,  rather  small, 
shallow  punctures,  and  a  faint  longitudinal  stria  a  little  above 
this  row.  Prosternum  sharply  convex,  not  carinate,  pro- 
duced posteriorly  into  a  blunt  tooth,  received  into  a  wide 
triangular  receptacle  in  the  mesosteruum  :  sternum  faintly 
granulose,  basal  segments  of  abdomen  closely  strigose.  Apical 
segment  minutely  punctate  and  bordered  a  red  colour : 
anterior  tibiae  rough,  their  apical  spurs  unusually  small,  all 
femora  smooth  and  nitid,  and  red  at  the  knees.  Diwensioiia: 
17x95  mm. 

Hah. — Carnarvon,    West   Atistralia. 

A  single  specimen,  female,  in  the  National  Museum,  Mel- 
bourne, differs  from  its  'nearest  ally,  S.  la'vix  JNlacl.,  by  its 
elongate,  subparallel  form,  its  much  narrower  border  to 
pronotum^   and   the   elytra   without   any   indication   of    raised 
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lines,  head  not  reflected  in  front,  &c.  From  .S'.  simplex  Hope, 
{=S.  asidoides  Pasc),  it  diflers  even  more  markedly  in  shape, 
and  the  even  surface  of  its  elytra. 

My  specimens  of  S.  Iccvis  Macl.,  compared  with  type,  were 
taken  at  Birchip,  Victoria,  by  Mr.  J.  C.  Goudie.  Macleay's 
habitat  is  "interior  of  New  South  Wales." 

Saragus  latipes,  n.sp. 

Ovate,  depressed,  subopaque  black  above,  margins  of  pro- 
notum  and  elytra  reddish,  nitid  black  beneath;  oral  ortfans, 
antennae,  and  upper  surface  of  tarsi  black,  the  last  clothed 
beneath  with  red  tomentum. 

^.     Head,      with      labrum      strongly     emarginate,      epistoma 
truncate   in  front,    angles  rounded,    their   border   reflexed  at 
sides,  limited  behind  by  oblique  raised  lines  ;  forehead  rather 
flat,    antennae   slender,    not  extending   to   base   of  prothorax, 
third     joint    little     longer     than    fourth,     joints    8-11     much 
widened,  ninth  and  tenth  rounded,  eleventh  ovoid.     Prothorax 
(4    X    8-5  mm.),   length  measured  in  middle,   width  at  base, 
disc  is  to  combined  margins  as  5  to  8-5  ;  apex  semicircularly 
emarginate,    anterior    angles    rounded    but    very    prominent, 
sides    evenly   rounded    to    the    strongly    produced    acute   pos- 
terior angles,   and  not,   or  scarcely,  incurved    in    this    region, 
foliate  margins  wide,  nearly  flat,   without  separating   sulcus, 
extreme    border   thickened    and    raised     on     sides,     becoming 
narrow  at  apex  and   obsolete   at    base,     the    latter    strongly 
sinuate  :   disc,  like  the  head,  quite  impunctate,   without  any 
indication  of  a  central  line,  with  two  faint  foveae  near  base. 
SruteUuni  transversely    triangular.       Eh/tra    slightly    wider 
than  prothorax  at  base,  obovate,  humeri  defined  and  obtuse, 
sides    gradually    narrowing   from   base   towards   apex,    foliate 
margins  wide,   also  narrowing  (but  still   wide)   at  apex,    ex- 
treme border  very  thin  and  reflexed,  lateral  row  of  punctures 
large  and  close  anteriorly,   smaller,   more  distant,     posteriorly 
obsolete  at  apex  ;  placed  in  a  distinct  sulcus,   with  a  faintly 
impressed   short   row  of   small   punctures   close   to  and  above 

17 
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the  former  row  ;  disc  quite  smooth  and  impunctate,  with  the 
faintest  suggestion  of  raised  longitudinal  lines  (only  visible 
in  strong  light).  Prosteriium  rather  flat  and  apparently  quite 
smooth,  its  apical  process  narrow,  blunted  and  received  into 
a  narrow  triangular  receptacle  of  the  raesosternum  ;  basal 
segments  of  abdomen  faintly  strigose,  apical  segments  im- 
punctate, femora  smooth,  anterior  tarsi  scabrous,  with  the 
three  basal  joints  unusually  widened,  in  strong  distinction  to 
the  small  fourth  joint. 

$.      Differs    only    in     the    slightly    wider    and     less    ohovate 
elytra,  and  in  the  normal  anterior  tarsi.     Dimensions:  ^.    13  x 
9  mm.;   5.    14x95  mm. 

TIdh. — Bell,   South  Queensland. 

Two  specimens,  taken  by  Mr.  Horace  Brown,  and  gener- 
ously given  to  me  ;  also  specimens  in  the  National  Museum, 
Melbourne,  differ  from  N.  pprhi'vis  (above)  in  colour  especi- 
ally of  antennse  and  tarsi,  in  their  shorter  and  more  oval  and 
depressed  shape,  in  the  less  recurved  margins  of  pronotum, 
the  proportionally  wider  elytral  margins,  the  subobsolete 
costce  on  disc,  &c.     Types  in  author's  Coll. 

From  ,S'.  htvis  Macl.,  this  species  differs  in  its  opaque 
colour,  smaller  and  more  depressed  form,  its  obovate  elytra, 
(those  of  ,S'.  hd'is  being  evidently  widest  behind  the  base), 
the  much  less  thickened  extreme  border  to  pronotum  and 
elytra,  the  wider  margins  of  elytra  (especially  at  apex),  the 
colour  of  antennas  and  tarsi,  and  the  strongly  marked  sexual 
character  of  the  latter.  This  last  character  is  more  marked 
than  in  any  Saragus  I  have  examined. 

Saragus  illateralis,  n.sp. 

Widely  oval,  very  convex,  opaque  black  above,  nitid 
piceous-black  beneath  ;  palpi,  antennse,  and  legs  piceous-red, 
tarsi  clad  with  pale  golden  hair. 

Head  with  labruni  einarginate,  epistoma  semicirculai-  and 
a  little  concave  in  front,  border  slightly  thickened  and  re- 
flexed,  sinuate  in  front  of  the  canthus,  the  latter  raised  and 
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ear-like,  limiting  suture  well  marked  at  sides,  widened  be- 
hind, with  a  distinct  fovea  on  each  side,  the  whole  head 
closely  and  rather  coarsely  punctate  ;  eyes  large,  and  separ- 
ated by  a  space  about  once  and  a  half  the  transverse  diameter 
of  one  eye  ;  antennae  stout  and  short  (not  reaching  base  of 
prothorax),  third  joint  scarcely  equal  to  the  two  succeeding, 
apical  four  successively  wider  and  flattened,  apical  joint 
nearly  semicircular.  Pmfliora.r,  3x7  mm.,  length  mea- 
sured in  middle,  greatest  width  at  base,  width  across  anterior 
angles  4  mm.  ;  apex  very  convex,  and  base  subtruncate  at 
middle,  anterior  angles  feebly  emarginate,  rounded,  and 
widely  obtuse  ;  sides  widening  in  a  slight  curve  from  apex  to 
base,  then  rather  abruptly  incurved  (not  sinuate)  and  up- 
turned at  the  subacute  falcate  posterior  angle  ;  foliate  mar- 
gins wide,  nearly  flat  and  sloping  obliquely  downwards,  with- 
out lateral  gutter,  extreme  border  nitid,  thin,  scarcely  re- 
flexed  :  wider  than  and  overlapping  elytra  at  base,  hinder 
portion  of  margin  much  produced  backward  :  disc  finely, 
closely  punctate,  central  line  distinctly  shown  by  a  Isevigate 
impression,  a  transverse  depression  near  base  emphasising  the 
convexity.  Scutellum  less  transverse  than  usual,  triangular 
and  closely  and  evidently  punctate.  Elytra  widely  ovate, 
length  equal  to  width  (8  mm.),  greatest  width  behind  middle, 
very  convex,  with  the  greatest  height  (looking  sideways) 
behind  middle  :  margins  very  narrow,  flat,  and  reddish,  but 
evident,  when  viewed  from  above,  throughout,  sliglitly  widest 
near  shoulders,  these  widely  rounded  :  extreme  border  thin, 
not  channelled  within  and  scarcely  reflexed  ;  disc  with  about 
seventeen  rows  of  half -concealed,  subobsolete  punctures,  the 
rows  a  little  irregular  and  obscure  in  places,  besides  a  short 
sciitellary  ro\v  of  .similar  punctures,  the  lateral  row  sliglitly 
larger,  only  clearly  traceable  on  basal  half ;  between  each 
fcjur  rows  of  punctures  is  a  subobsolete  costate  interval,  the  suture 
slightly  depressed  behind  scutellum,  tlie  suture  and  all  inter- 
vals almost  mici'oscopically,  closely  punctate.  Suhiuent itm 
coarsely  and   closely   punctate,   prosternum   rather     flat     and 
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granulose,  its  episterna  with  deeply  impressed  curved  striae, 
prosternal  process  bordered  by  a  raised  line  produced  back- 
wards into  a  triangular  receptacle  of  the  mesosternum  ;  basal 
segment  of  abdomen  coarsely,  other  segments  and  legs  very 
finely  punctate,  epipleurce  smooth,  tibiae  sparsely  clothed  with 
short  bristles,  without  a  tomentose  line ;  and  armed  at  apex 
with  a  short  acute  spine.     Dimensions  11x7  mm. 

Hub. — North  Queensland. 

Two  specimens,  both  apparently  female,  are  before  me  :  one 
labelled  Etheridge,  Q.,  from  Mr.  C.  French:  the  other  from 
Mr.  Dodd  of  Kuranda.  Most  nearly  allied  to  <S'.  sphceroirhs 
(infra),  but  more  elongate,  and  with  much  narrower  elytral 
margins.  Without  a  lens,  the  whole  upper  surface  appears 
smooth,  but  the  striae  and  punctures  are  quite  evident  when 
magnified  (x  10).  The  structure  of  the  antenntf  and  sternum 
shows  an  afhnity  with  Onosterrhus.     Type  in  the  author's  Coll. 

Saragus  sph^roides,  n.sp. 

Widely  ovate,  very  convex,  black  or  brown-black,  moder- 
ately nitid  above,  black  or  piceous-red  beneath,  antennae, 
ora^  organs  and  tarsi  red. 

Head  coarsely  and  closely  rugose-punctate,  epistoma  sinuate 
in  front  (incurving  at  the  middle),  refiexed  at  margins, 
limiting  suture  deeply  impressed,  antennae  short,  joints  7-10 
much  wider  than  long,  cup-shaped,  eleventh  oval.  Frothorax 
3  X  8-5  mm.,  length  measured  in  middle,  widest  at  base, 
combined  margins  at  base  about  half  the  width  of  disc, 
anterior  angles  obtuse,  sides  widely  rounded  and  diverging  to 
base,  scarcely  sinuate,  posterior  angles  produced,  acute  and 
slightly  falcate,  base  sinuate,  foliate  margins  wide,  refiexed 
at  extreme  border,  finely  strigose-punctate,  disc  convex,  dis- 
tinctly and  evenly  punctured.  Elijini  (8-5  x  9  mm.),  ovate, 
convex,  of  same  width  as  prothorax  at  base,  shoulders  de- 
fined and  obtuse,  sides  gradually  widening  to  middle,  widely 
rounded  at  apex,  margins  scarcely  foliaceous,  partly  decli- 
vous, narrowly  horizontal,  wider  at  base,  the  horizontal  por- 
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tion  of  uniform  width  throughout,  disc  lineate-punctate,  with 
about  seventeen  rows  of  almost  uniformly  placed  punctures, 
with  some  additional  scattered  punctures  near  the  sides,  the 
seventeenth  row  (on  sides)  containing  much  larger  punctures, 
intervals  and  margins  minutely  and  closely  punctate,  inter- 
vals scarcely  at  all  convex,  suture  not  raised.  Abdomen  and 
femora  strongly  punctate,  tibiae  rugose,  apical  spur  long  and 
robust,  prosternum  very  rugose,  carinate  in  middle.  Dimen- 
sions :  11-12  X  9  mm. 

//a^;.— West  Australia:    Condon   (Mr.   H.   Giles);   Shark's 
Bay,   (from  Mr.  C.  French). 

This  species  has  long  stood  in  the  Macleay  Museum  for  ^S*. 
brnnnipes  Eoisd.  It  is  so  evidently  more  conve.K,  and  widely 
ovate,  and  differs  in  its  proportions  and  colour  from  Boisduval's 
species,  as  described  and  figured  by  De  Breme,  that  I  have 
no  hesitation  in  describing  it  as  new.  The  elytral  interstices 
can  scarcely  be  said  to  be  "faiblement  relevees  en  cotes." 
Three  speciments  (one  ^ )  are  under  examination  ;  the  male 
specimen  is  quite  black  above  and  below  ;  the  type-female  has 
the  underside  distinctly  reddish,  so  that  the  margins  of  the 
pronotum  and  elytra  show  a  reddish  tinge  from  abo\e. 
Platycilibe   (nov.  gen.  Ulominarum). 

Near  Acthosus  Pasc,  with  a  facies  like  the  European 
Phthora,  but  differing  from  the  former  by  its  shorter,  broader, 
and  more  depressed  form,  and  in  the  following  characters. 
Mandibles  denticulate  at  apex;  palpi  with  last  joint  cylindrical 
and  slightly  subulate;  tnentuiii  trapezoidal,  widened  and 
rounded  in  front  ;  (tnteniue  with  first  joint  somewhat  genicu- 
late, third  small,  scarcely  longer  than  fourth,  3-6  cupuliform, 
8-10  transverse  and  trapezoidal,  eleventh  oval,  apical  four 
joints  clavate  :  front  tibiae  minutely  spined,  and  widely  ser- 
rated on  external  margin.     Other  characters  as  in  Acthosus. 

Platycilibe  brevis,  n.sp.   (Plate  viii.). 

Short,  broad,  depressed  and  parallel,  nitid  black  above  and 
beneath ;  antennae,  palpi,  and  tarsi  piceous. 
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Head  wide,  convex  on  forehead,  epistoina  depressed, 
rounded  in  front,  and  limited  behind  by  a  transverse  suture, 
immersed  in  the  prothorax  to  the  eyes,  the  latter  small.  Sur- 
face of  head  and  prothorax  finely,  closely  punctured.  Pro- 
thorax  (1-5  X  3-5  mm.),  subtruncate  at  apex,  with  anterior 
angles  subrectangular  and  strongly  produced  forward,  sides 
a  little  arcuate  anteriorly,  then  almost  parallel  to  base  ;  pos- 
terior angles  obtuse,  base  truncate,  with  a  narrow  horizontal 
margin  at  sides,  base  and  apex  with  evident  but  very  narrow 
border,  without  central  channel.  Scutellum  round,  with  a 
central  puncture.  Elytra  closely  fitting  prothorax,  and  of 
same  width  at  base  ;  sides  subparallel,  apex  bluntly  rounded, 
striate-punctate,  with  nine  strise  on  each  elytron  (three  of 
these  on  the  sides),  striae  filled  by  close,  rather  large  punc- 
tures, intervals  a  little  convex,  especially  near  sides,  and 
apparently  impunctate.  Under  surface  finely  punctate, 
prosternum  convex,  legs  short,  intermediate  and  posterior 
tibiae  very  thin,  fore  tibiae  a  little  expanded  at  apex,  all  tibiae 
minutely  spined  at  apex,  posterior  intercoxal  process  trian- 
gular.     JJi/iieiisioi/i< :    4-5  x  2-8  mm. 

II ah. — Blue  Mountains,  New  South  Wales;  and  Vic- 
toria (?). 

Several  specimens  were  taken  by  the  author  and  Dr.  E.  W. 
Ferguson  at  Mount  Wilson,  under  bark  of  rotting  Eucalyptus 
logs.  I  have  since  taken  individual  specimens  at  Medlow 
(Blue  Mountains),  and  one  specimen  has  been  sent  to  me  by 
Mr.  C.  French  (without  locality-label),  probably  from  Vic- 
toria. It  is  readily  distinguished  from  Arf/ioftiis  by  its  broad, 
depressed  form,  and  apparently  undenticulate  tibice.  The 
mici'oscope,  however,  sliows  minute  .spines.  One  specimen  is 
undoubtedly  male,  but  I  cannot  detect  any  decided  sexual 
characters  in  the  structure. 

I  am  indebted  to  Mr.  F.  A.  Taylor,  of  the  Technological 
Museum,  Sydney,  for  the  micro-])hotographs  reproduced  in 
Plate  viii. 

Xot(. — In  ActIio,<iis  htf'iconiis  Pasc,  the  apical  joints  of  the 
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maxillary  palpi  are  securiform;  in  A.  Westuoodi  Pasc,  they 
are  flistinctly  oval,  thou<fh  Pascoe  says  "  shortly  triangular " 
(Journ.  of  Ent.  1863,  p. 43).  A.  insuhwix  Lea,  from  King 
Island,  Tasmania,  is,  I  consider,  a  species  distinct  from  A  . 
]l'esf iroof/i  Pasc,  from  which  it  differs  in  the  following  par- 
ticulars; epistomal  lobe  vertical,  (in  A.  M'esfwoodi  horizontal, 
rcflexed  only  at  angles),  antennge  much  wider  and  coarser, 
elytral  intervals  on  disc  quite  flat,  slightly  convex  on  sides, 
(in  .4.  W estiroodi,  all  convex),  prosternum  coarsely  trans- 
versely wrinkled  and  punctate  (in  .4.  W estiroodi  punctate 
only),  size  much  larger,  21  x  8  mm.,  (the  largest  .4.  West- 
woodi  I  have,  is  18  x  6-5  mm). 

Brachycilibe  (nov.  gen.  Ulominarum). 
Facies  not  unlike  that  of  PlatyrUihe,  in  proportion  of 
length  to  breadth,  but  much  more  convex.  Mandibles  denti- 
culate at  apex,  jxdjn  as  in  PlatycUihe,  mentiim  nari'owly 
trapezoidal,  narrowed  in  front;  anteiutfh  with  first  joint  not 
geniciilate,  2-3  cupuliform  and  slightly  thicker  than  succeed 
ing,  4-8  moniliform,  ninth  a  little  transverse,  tenth  widely 
transverse  and  cup-shaped,  eleventh  largest  and  spherical  ; 
front  and  intermediate  tibiae  minutely  spined  on  external 
margin,  and  bispinose  at  apex,  those  on  anterior  tibiae  large 
and  toothlike.     Other  characters  as  in  Acthosiis  Pasc. 

Brachycilibe  antennata,  n.sp. 

Short,  broad,  very  convex  and  subparallel,  brownish-black, 
nitid ;  antennae,  palpi,  legs,  and  underside  reddish.  Head 
wide,  immersed  in  thorax  to  eyes,  these  prominent  and 
round  ;  epistonia  truncate  in  front,  with  sides  sharply 
rounded,  strongly  concave  above,  without  limiting  suture  ; 
head  and  thorax  rather  coarsely  and  not  very  closely  punc- 
tate. Vrotliorar  (1-8  x  2-5  mm.)  very  convex,  arcuate  at 
apex,  truncate  at  base,  anterior  angles  obtuse  not  produced, 
scarcely  visible  from  above  through  great  convexity,  sides 
evenly  rounded,  posterior  angles  obtuse,  sides  more  narrowly 
margined  than  in  I'httyriJihc,  base  and  apex  just  perceptibly 


208     REVISION    OF    l'TEUOIIEL-ia\S    (colltcl.)    AND    SAKAGUS,    ETC., 

bordered.  Snifellum  very  small,  and  round.  Elytra  short, 
subparallel,  of  same  width  as  prothorax  at  base,  apex  bluntly 
rounded  :  punctate-striate,  with  six  striae  above,  and  two  on 
sides  of  each  elytron,  punctures  not  so  large  or  so  close  as  in 
Flafi/cilihe  (about  12  from  scutellum  to  apical  declivity), 
intervals  smooth,  and  slightly  convex,  (this  more  evident  in 
sutural  and  lateral  intervals^.  Underside  finely  punctate, 
prosternum  ridged,  legs  much  stouter  than  in  Platycilibe. 
Dimensions:    4-8   x  2-5  mm. 

Ilah. — Lord  Howe  Island. 

There  are  several  specimens  in  the  Macleay  Museum,  col- 
lected by  Mr.  Masters,  some  years  ago.  At  first,  it  seemed  a 
close  ally  of  FlatycUihe  breris,  but  the  striking  differences  in 
anfennre,  mentum,  and  legs,  and  different  form,  especially  of 
prothorax,  prohibit  its  inclusion  in  the  same  genus.  The 
antennae  are  unlike  anything  I  have  seen  amongst  the  Tene- 
brionidse,  and  remind  one  of  certain  Pselaphidse,  the  last 
two  joints  being  much  wider  than  the  rest,  and  joints  3-8 
being  subequal.     Types  in  author's  Coll. 

Alphitobius  torridus,  n.sp. 

Elongate,  parallel,  convex,  chestnut-brown,  nitid  above 
and  beneath,  legs  and  palpi  paler.  Head  depressed  and  con- 
cave in  front  of  eyes,  epistoma  slightly  refiexed  aiid  rounded  at 
apex,  head  and  prothorax  closely,  finely  punctate,  eyes  large 
and  prominent,  palpi  with  last  joint  subcultriform,  mentum 
subcordate,  antennae  with  third  joint  slender  and  scarcely 
longer  than  fourth,  succeeding  joints  successively  wider  to 
apex,  4-7  moniliform,  8-10  transverse,  eleventh  globular. 
I'rof/iora.r  (2x3  mm.),  convex,  truncate  at  apex,  with  an- 
terior angles  obliquely  emarginate,  shortly  lobate  and  trun- 
cate at  apex,  sides  sinuate  anteriorly,  very  little  rounded  at 
middle,  and  very  slightly  narrowed  behind,  posterior  angles 
obtuse,  base  slightly  sinuate,  with  centre  a  little  produced 
backwards,  sides  and  base  with  a  narrowly  raised  margin, 
disc  without  centi'al  line  or  foveee.      Elytra  about  twice  and 
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one-half  as  long,  and  of  the  same  width  as  prothorax,  convex 
and  parallel  :  striate-punctate,  with  eight  striae  on  each  ely- 
tron, besides  a  short  scutdlary  stria,  the  punctures  in  strise 
round,  small  and  placed  at  the  sides  of  the  raised  intervals, 
the  first  three  sti'iie  wide  and  rather  deep,  and  when  seen 
directly  from  above,  appearing  smooth  and  impunctate,  the 
intervals  also  minutely  punctate ;  sternum  aiul  abdomen 
closely,  and  finely  punctiired  :  femora  and  tibiae  smooth.  All 
tibiae  unarmed  on  margin,  fore  tibiae  widely  trigonate,  with  a 
long  stout  spine  on  external  apex.     Diniensions:  7-5   x    3  mm. 

lldh. — Cape  York,  North  Queensland  (Mr.  H.  Hacker). 

I  received  three  specimens  from  Mr.  Hacker  some  time  ago, 
and  have,  so  far,  hesitated  as  to  their  exact  position  in  the 
family.  Revsembling  Acthosus  in  facies,  this  species,  having 
unserrated  tibise,  cannot  be  included  in  that  genus;  and  I 
am  unwilling  to  propose  a  new  genus  for  so  slight  a  character. 
The  structure  of  the  prothorax,  with  its  truncate  but  pro- 
duced anterior  angles,  should  render  it  easy  to  identify.  One 
specimen  is  obviously  male,  but  there  do  not  appear  to  be  any 
marked  sexual  characters. 

ASPHALUS    STRIATUS    n.Sp. 

(J.  Ovate,  convex,  black,  nitid  ;  palpi,  antennae,  and  tarsi 
red. 

[lead  and  prothorax  minutely  but  evidently  punctate. 
Prothorax  5x7  mm.,  the  sides  straighter  than  in  A. 
ebeninus  Pasc,  with  the  lateral  margins  of  equal  width 
tbroughout,  posterior  angles  wider  than  in  A.  ebeninus. 
Ehjtra  more  convex  than  in  A.  ebeninus,  with  nine  well 
marked  strise  on  each  elytron,  the  ninth  at  the  margin  ;  inter- 
vals finely  but  distinctly  punctate,  the  strise  becoming  fainter 
at  base  and  apex,  those  nearer  the  suture  consisting  of  deep, 
elongate,  almost  continuous  punctures;  anterior  femora  strongly 
curved  inwai^ds  at  the  apex,  intermediate  femora  less  bowed, 
po.sterior  femora  nearly  straight. 
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^.  Differs  only  in  the  femora,  (especially  the  anterior) 
being  much  less  bent.     /Jin/msio/is,   16-17  x  7  mm. 

Hab. — Gynipie,  Queensland  (Mr.  R.   Illidge). 

Two  specimens,  one  of  each  sex,  were  kindly  given  to  me 
some  time  ago,  by  the  well  known  Brisbane  entomologist, 
who  captured  them.  The  species  differs  markedly  from  the 
common  A.  eheninus  Pasc,  in  (1)  wider,  more  stunted  and 
convex  form  ;  (2)  the  more  evident  punctures  of  the  head, 
prothorax,  and  elytral  intervals  (and  consequent  less  nitid 
colour)  ;  (3)  the  strong  striation  of  the  elytra  ;  (4)  the  much 
greater  curvature  of  the  front  tibiae  of  the  male  (very  much 
as  in  some  species  of  Hypaulax  or  Meneristes).  Types  in  the 
author's  Coll. 

Having  lately  taken  a  large  number  of  A.  eheninus  Pasc, 
in  Northern  New  South  Wales,  I  have  been  able  to  compare 
the  above  with  these.  Any  one  of  the  four  differences  noted 
above,  would  serve  to  separate  the  two  species. 

Platyphanes  punctipennis,  n.sp. 

Elongate-ovate,  glabrous,  pronotum  dull  bronze-black;  elytra 
nitid,  greenish  bronze-black;  antennae,  oral  organs,  and  tarsi 
testaceous;  underside  black,  modei'ately  nitid. 

Head  with  labrum  widely  emarginate,  epistoma  flat,  broad, 
rounded  in  front,  raised  at  sides,  limited  behind  by  a  straight 
suture  with  oblique  depressions  near  epistomal  angles;  finely 
punctate,  forehead  flat  and  less  visibly  punctured;  antenna;  with 
third  joint  little  longer  than  fourth,  all  joints  successively  wider 
to  apex,  apical  four  joints  much  wider  than  preceding,  thirteenth 
oval.  Prothorax,  3  x  55  mm.,  wider  at  base  than  at  apex, 
greatest  width  at  middle;  apex  semicircularly  emarginate,  ante- 
rior angles  acute,  produced  to  the  eyes,  sides  gradually  widening 
and  parabolically  raised  half-way,  slightly  sinuately  narrcjwing 
near  the  acute  posterior  angles;  base  strongly  sinuate,  with  the 
central  lobe  pi'oduced  backward,  extreme  border  thickened  at 
sides,  narrow  at  apex,  obsolete  at  base,  foliate  margins  not  distin- 
guished from  disc,    without  any   lateral  canal,    closely,    minutely 
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punctate  (punctures  only  visible  under  a  lens),  the  medial  line 
faintly  indi(^ated  by  the  absence  of  these  punctures,  and  by  a 
slight  depression  near  base,  two  large  transverse  depressions  also 
near  base,  one  on  each  side  of  medial  line.  ScuteUum  large, 
smooth  and  scutiform.  Elytra  wider  than  prothorax  at  base, 
and  nearl}'  four  times  as  long,  convex,  slioulders  rounrled,  sides 
subparallel  anteriorly  but  slighth-  widening  behind  mifldle,  and 
sharply  rounded  at  apex;  extreme  border  narrowly  horizontal 
(only  visible  from  above  behind  the  shoulders);  disc  irregularly 
dotted  with  large  punctures,  without  seriate  arrangement,  punc- 
tures becoming  obsolete  at  the  humeral  swelling  and  at  apex. 
Prosternum  finely  striolate,  and  carinate  in  middle,  antei'ior  and 
middle  cox«  with  raised  boi'ders,  intermediate  intercoxal  process 
wide  and  rounded,  posterior  process  widely  triangular,  abdomen 
finely,  closely  punctate  and  coarsely  strigose;  til)ice  slender,  poste- 
rior tarsi  with  basal  and  claw-joints  subequal,  intermediate  joints 
very  short.     Dimensio7is,  15-18  mm.  long,  6-5-8  mm.  wide. 

//«6.  — Forest  Reefs  (A.  M.  Lea),  Blue  Mountains,  and  lUa- 
warra  districts,  New  South  Wales. 

Three  specimens  are  under  examination,  easily  distinguished 
from  other  described  species  by  the  sculpture  of  the  elytra. 

Otrintus  cylindricus,  n.sp. 

Elongate,  parallel,  cylindric,  nitid  violet-bronze;  palpi  and 
apical  joints  of  antenme  piceousand  opaque,  underside  nitid  black. 

Head :  labrum  very  prominent,  epistoma  arcuate  and  convex, 
deeply  impressed  near  sides,  limiting  suture  clearly  defined  and 
straight,  with  sides  forming  a  rectangle  enclosing  forehea,d;  eyes 
very  narrow,  forehead  foveate,  the  whole  surface  \'ery  minutely, 
not  (leiisclv  iHir  deeply  punctate;  antennae  stout,  extending  to 
base  of  prothorax,  third  joint  shorter  than  fourth  and  fifth  com- 
bined, 4-10  subequal  and  oval,  eleventh  ovate-acuminate.  Pro- 
thorax 4x35  nmi.,  slightly  wider  near  apex  than  at  base,  anterior 
angles  I'ounded  l)ut  acute,  scarcely  produced  or  prominent,  ajjex 
arcuate,  sides  nearly  straight,  sometimes  faintly  sinuate  behind 
the  middle,  hind  angles  obtuse,  rounded,  not  at  all  projecting, 
base  not  coarctate,  margins  not  foliaceous,    extreme    border  nar- 
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rowly  reflexed  laterally,  less  evident  at  base  and  apex;  disc  deeply 
canaliculate,  surface  microscopically  punctate,  sometimes  with  a 
small  fovea  on  each  lobe.  Scii,tellii.m  prominent,  semicircular. 
Elytra  twice  and  one-half  as  long  as  prothorax,  and  slightly 
wider,  very  cylindric  and  convex,  humeri  obsolete,  or  barely 
indicated  by  epipleural  fold;  striate,  with  six  well-mai'ked  stria? 
on  each  elytron,  and  three  faintly  impressed  on  sides,  iitterstices 
of  disc  distinctly  convex,  apical  segments  of  abdomen  minutely 
punctate,  basal  segments  and  epipleurae  smooth,  intercoxal  process 
rounded,  prosternum  finely  transversely  strigose,  mesosternum 
rugose,  with  a  smooth  carina  in  the  middle,  foi-e  tibije  curved,  the 
other  tibife  straight;  femora  without  sexual  charactei's,  front 
femora  swollen.     Dimensions,  15-18  x  4-4:-5  mm. 

Hab. —  Queensland,  widely  distributed,  (Atherton,  Toowoomba, 
Killarney,  (fee.) 

I  have  long  had  this  species  under  observation,  and,  in  January 
of  the  present  year,  Mr.  Sloane  and  I  found  it  very  common  at 
Killarney  (South  Queensland).  It  differs  from  the  equally  com- 
mon southern  species,  0.  Behri  Germ.,  in  its  still  narrower,  more 
convex  and  cylindrical  form,  its  bronze  coloui^,  its  convex  elytral 
interstices,  and  nai'rower  eyes,  inte7-  alia.  Twenty-seven  speci- 
mens under  observation  show  little  indication  of  sexual  characters, 
thougli  the  male  has  been  determined  by  dissection.  [I  have  not 
been  able  to  detect  the  armed  femora  of  the  male  in  0.  Behri 
Germ.,  mentioned  by  Bates  in  his  tabulation  (Ent.  Mo.  Mag., 
xvi.,  p. 30);  nor  is  it  the  case  that  the  epij^leural  fold  is  not  visible 
at  the  humeri.  Also  in  Germar's  description,  the  Avords  "  coleop- 
tera  thorace  pauUo  angustiora  "  are  true  of  only  some  specimens. 
In  general,  the  elytra  are  wirier  than  the  prothorax,  and  the 
species  is  wider  and  flatter  than  0.  cylindricns.  The  range  of 
0.  Behri  is  very  wide;  I  have  specimens  from  Forbes,  New  South 
Wales,  and  Eucla,  South  Australia.] 

Otrintus  Fergusoni,  n.sp. 

Elongate-ovate,  bronze,  very  nitid;  apical  joints  of  antennae 
fuscous,  tarsi  and  tibiae  (at  apex)  clothed  with  red  tomentum, 
underside  nitid  black. 
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^.  Head  and  prothorax  microscopically  punctate,  the  former 
with  epistoma  in  front  produced  into  a  short,  raised,  semi- 
lobate  process  in  the  middle,  limited  behind  by  a  deep  suture, 
frontal  stirrup-shaped  impression  well  marked  and  foveate  at 
base;  eyes  narrow  and  transverse,  antennae  stout,  extending  to 
base  of  prothorax,  third  joint  longer  than  fourth,  4-10  successively 
widening,  eleventh  longer  but  not  so  wide  as  tenth.  Prothoraa: 
about  as  wide  as  long  (3|  mm.),  widest  in  front  of  middle,  much 
wider  at  apex  than  at  base,  anterior  angles  little  produced  and 
bluntly  rounded,  sides  rather  widely  rounded  and  narrowed,  with- 
out sinuation,  at  base;  obtuse  posterior  angles  not  at  all  produced, 
base  widely  angulate,  not  coarctate,  margins  narrowly  channelled 
wathin,  foveate  near  the  middle,  narrowly  raised  at  extreme 
border,  subobsolete  at  base  and  apex;  disc  with  medial  line 
impressed  throughout,  \\  idciiing  into  an  elongate  fovea  near  base, 

with  a  fovea  on  each  side 
near  posterioi'  angles.  »S'cvt- 
tellum  shield-shaped  and 
punctate.  Elytra  rather 
more  than  twice  as  lonst" 
as  prothorax,  and  of  the 
same  width  at  their  widest; 
shoulders  very  oblique, 
with  epipleural  fold  visible 
from  above  throughout  the 
whole  length,  sides  gently 
i-ounded  and  tapering  to 
apex;  with  six  stria;  on 
each  elytron,  intervals  nar- 
row and  convex,  the  fourth 
rather  wider  than  the  rest,  sides  and  epipleura-  quite  smooth,  as 
also  the  sternum  and  abdomen.  Front  and  hind  tibiae  curved 
on  the  inner  edge  (not  bowed  inwards),  strongly  enlarged  into  a 
wide  lobe  at  apex,  and  lined  on  this  inside  edge  with  minute 
granules  and  a  fringe  of  tomentum,  the  wide  flange  at  apex  of 
front  tibife  similarly  clothed  with  red  tomentum,  that  of  the  hind 
tibiie  l)eing  hollowed   and  minutely  granulose,  fore  tibiae  armed 


Otrintiis  Fergjisovi,  ii.sp. ,  ^ 
a.Fore  tibia. —  6. Hind  tibia. 
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with  two  spurs  at  apex  (one  very  short),   posterior  tibiae  armed 
with  two  minute  spurs. 

9-  Differs  from  the  male  in  having  the  tibiae  much  less  enlarged 
at  apex,  and  being  without  apparent  granulations.  Dimensions, 
1  3  X  3|  mm. 

ffab.     Muswellbrook,  New  South  Wales  (Dr.  E.  W.  Ferguson). 

I  have  named  this  interesting  species  after  its  discoverer,  who 
has  generously  given  me  the  only  pair  taken  by  him.  The  species 
is  easily  distinguished  from  0.  cylindricus  mihi,  and  0.  Behri 
Germ.,  by  its  shorter,  more  ovate,  and  less  cylindrical  form,  wider 
prothorax,  and  the  marked  sexual  characters  of  the  tibiae,  shown 
in  the  accompanying  figure.  The  female  specimen  might  well  be 
confused  with  that  of  Cardiothorax  politicoUis  Bates,  but  foi'  the 
complete  absence  ot  foliate  margins  to  the  prothorax.  The 
curiously  produced  epistoma  is  unlike  anything  I  have  seen  in 
this  or  allied  genera,  showing  a  triangular  outline  when  viewed 
from  behind. 

Otrintus    ACACIKNSIS,    ll.Sp. 

Elongate-ovate,  rather  flat,  moderately  nitid  bnnvnish-black; 
antenna;,  tarsi,  and  tibia?  opaque  piceous-hrt)wn;  underside  brown, 
tarsi  and  inside  of  tibiae  clothed  with  red  hair. 

Head:  maxillary  palpi  very  long,  apical  joint  darker  than  the 
pi^eceding  joints,  labrum  very  prominent,  epistoma  rounded  and 
widely  convex,  limiting  suture  deeply  impressed,  curved  in  front, 
oblique  at  sides,  foveate  at  the  acute  angles  so  formed,  forehead 
with  a  raised  stirrup-shaped  impression,  with  one  oi'  two  foveate 
punctui'es,  the  whole  head  coarselv  punctate;  antennae  very  long 
and  robust,  extending  considerably  beyond  base  of  prothorax, 
third  joint  subcylindric,  not  as  long  as  the  fourth  and  fifth  com- 
bined, joints  4- 1 0  varying  gradually  from  obconic  to  ovate  and 
gradually  wider,  eleventh  twice  as  long  as  tenth,  elongate-ovate. 
Prothorax,  of  (J,  4  x  3-5  mm.;  of  9,  4  x  4  mm  ,  length  measured 
in  middle;  widest  at  middle,  subtruncate  at  apex,  coarctate  at 
base,  wider  at  apex  than  at  base;  sides  not  sinuate,  converging 
lightly  anteriorly,  more  strongly  posteriorly,  anterior  angles 
round   and  obtuse,    not  pi'ominent,   margins  narrowly  horizontal 
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without  channel  or  foliation,  extreme  border  very  narrow  through- 
out, posterior  angles  defined  and  obtuse  but  not  dentat^;  disc 
canaliculate,  medial  line  not  extending  to  either  margin  and 
sometimes  broken  in  the  middle,  a  wide  foveate  impression  on 
each  side  of  this,  the  whole  surface  distinctly  and  closely  punctate. 
Scutellum  rounded  behind  and  punctate  Elytra  wider  than 
prothorax  at  base,  and  about  twice  as  long,  sluMdders  rounded, 
epipleural  fold  evident,  elongate-ovate,  not  parallel,  widest  behind 
middle,  finely  tapering  to  apex,  striate,  with  ten  striie  on  each 
elytron  (including  .sides),  intervals  convex  and  finely  punctate, 
the  lateral  striae  showing  lines  of  fine,  close  punctures,  not  seen 
on  the  discal  striae;  without  evident  margin,  epipleurse  rapidly 
narrowing  and  coarsely  punctate.  Abdomen  and  femora  finely 
punctate,  intercoxal  process  rounded,  sternum  convex,  with  fine, 
distant  punctures,  the  episterna  coarsely  punctate;  basal  joint  of 
front  tarsi  of  male  very  wide,  of  hind  tarsi  long  (not  quite  as  long 
as  the  rest  combined).    Dimensions,  ^,  13  x  3 -6  mm.;  5,  15  x  4  mm. 

Hah.     Acacia  Creek,  MacPherson  Range,  New  South  Wales. 

Ten  specimens,  taken  liy  tlie  author  and  Mr.  T.  G.  Sloane,  in 
Januar}',  1911  The  species  belongs  to  the  0.  Jackson'i  and  0. 
striatus  group,  which  are  difierentiated  from  0.  Behri  Germ.,  by 
their  flatter  and  non  cylindric  form,  the  pronotum  truncate  at 
apex  and  truncate  or  coarctate  at  base,  the  evident  punctures  on 
the  head  and  pronotum,  and  their  longer  hind  tarsi.  0.  acaden- 
sis  is  separated  from  0.  Jacksoni,  and  0.  striatus  mihi,  by  its 
nitid  colour,  the  different  number  of  elytral  striae,  and  the  much 
coarser  punctuation  of  head  and  pronotum.  The  five  described 
species  of  Otrintus  may  be  tabulated  as  follows. 

Table  of  Otrintus. 

A.  Form,  subcylindric,  base  of  pronotum  not  ctjarctate,  head 
and  pronotum  smooth  (jr  only  microscopically  punctate. 

1. Colour  black,  elytral  intervals  flat,  tibiae  normal Beh7i  (ianu. 

2  Colour  black,  elytral  intervals   convex,    tibiae  of    (J   with    strong  sexual 
characters Fei'yusoiii,  ti.sp. 

S.Colour  bronze,  elytral  intervals  convex     cylindricuH,  n.sp. 
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*  B.  Form  depressed,  elongate-ovate,  base  of  pronotum  truncate 
or  arcuate,  hind  tarsi  longer  tliau  in  A. 
4. Colour  opaque  brown-black 

5. Pronotum  subcordate,  elytral  intervals  sharp,  l'2-14nim.  long. 

striatus  Cart. 

6. Pronotum  narrower,  elytral  intervals  rounded,  16-17  mm.  long 

Jacknoni  Cart. 

7. Colour  nitid  brown-black,  13-15  mm.  long acaciensis,  n.sp. 

Cardiothorax  bisulcatus,  n.sp. 

Elongate-ovate,  bright  golden-bronze,  very  nitid,  body 
beneath  and  femora  iridescent  with  violet  and  copper  reflec- 
tions. 

Head :  labrum  emarginate,  epistoma  pointed  in  the 
middle,  with  a  setiferous  puncture  on  each  side,  frontal 
impression  rather  square,  with  one  or  two  punctures  near  its 
base,  the  whole  surface  microscopically  punctured  ;  antenucC 
long  and  slender,  joints  4-10  gradually  enlarging  and  cup- 
shaped,  eleventh  ovate-acuminate.  Prothordr,  3x4^  mm., 
length  measured  in  middle ;  widest  at  middle,  arcuate-emar- 
ginate  at  apex,  subtruncate  (or  slightly  non-coarctate)  at 
base,  anterior  angles  prominent  and  acute,  sides  evenly 
rounded,  meeting  base  without  dentation  or  sinuation  at  an 
obtuse  angle,  extreme  border  narrowly  raised  at  sides,  less 
evident,  but  existent,  at  base  and  apex,  margins  moderately 
foliaceous  (as  in  G.  ceneus  Bates),  separated  from  disc  by 
sulcus,  and  bearing  two  setiferous  punctures  on  each  margin  ; 
disc  canaliculate  throughout,  a  fovea  on  each  side  at  base, 
and  one  or  two  vaguely  defined  foveae  on  each  side  of  central 
line,  the  whole  microscopically  punctate.  Sciitellum  oval. 
Elytra  oval,  shoulders  oblique  and  widely  rounded,  epipleural 
fold  scarcely  evident ;  disc  with  two  deep  sulci,  continuous 
from  base  to  apex,  one  on  each  side  of  the  suture,  and  four 
or  five  vaguely  defined  striae  becoming  obsolete  towards  the 
sides  and  apex,  the  interval  between  sulcus  and  suture  con- 


Group  B  will  probably  be  found  to  require  a  new  generic  title. 
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vex  and  bearing  a  foveate  puncture  near  scutellum,  other 
intervals  flat.  /•Jpiphunr  and  underside  smooth.  Legs  thin, 
fore  tibicB  carinate  on  outside  edge,  slightly  enlarged  and 
shortly  bispinose  at  apex.     l)nii('iisu)ii)<,  11-12  x  4  mm 

Hab. — Dalveen,   South   Queensland. 

Six  specimens  of  this  brilliant  little  species  were  taken  by 
the  aiithor,  in  January,  1911.  The  sexual  characters  are 
very  slight.  One  larger  and  proportionally  narrower  speci- 
men, presumably  male,  has  the  hind  tibiae  slightly  bowed  and 
expanded,  and  the  basal  joint  of  the  front  tarsi  a  little  en- 
larged. This  species  belong  to  the  ('.  poJifirnJIiii  Bates,  sec- 
tion so  far  as  the  absence  of  a  dentate  hind  angle  to  prothorax 
is  concerned  :  but,  in  the  foliaceous  margins,  it  resembles  C 
ffneus  Bates;  and,  in  colour,  ('.  ai/rfu.t  Cart.;  while  the 
elytral  scxilpture  is  entirely  different  from  that  of  any  de- 
scribed species  of  the  genus.  The  great  numerical  inequality 
of  the  sexes  is  noteworthv,  females  being  to  males  as  ~):  1.  Of 
a  large  number  of  ('.  feuioratiD^  Bates,  taken  at  Acacia  Creek, 
a  few  days  later,  the  proportion  recorded  was  40  females  to  8 
males,  or  again  a  ratio  of  5:1. 

Cardiothorax   laticollis,    n.sp. 

Elongate-ovate,  violet  to  dark  bronze,  nitid,  body  beneirh 
and  legs  nitid  black,  tarsi  and  apex  of  tibiie  clothed  with 
reddish  hair. 

Head :  labrum  very  prominent  and  strongly  punctate, 
right  mandible  with  apex  curved,  hollowed  below  (gouge- 
like), left  mandible  pointed,  frontal  impression  deeply 
marked,  with  a  large  foveate  imjDression  on  its  centre,  this 
in  turn  with  a  few  small  punctures,  the  whole  surface  micro- 
scopically punctate.  Antennae  thick,  extending  to  base  of 
prothorax,  joints  4-10  ovate  and  successively  larger,  eleventh 
elongate-ovoid.  Prothorax,  5x6  mm.,  length  measured  in 
middle  ;  arcuate. emarginate  at  apex,  subtruucate  (non-coarc- 
tate)  at  base,  wider  at  apex  than  at  base,  widest  at  middle: 
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anterior  angles  widely  rounded,  sides  evenly  and  widely 
rounded,  posterior  angles  small,  sharply  acute  or  subrectan- 
gular,  directed  downwards  and  a  little  outward,  foliaceous 
margins  wide  and  flat,  a  slight  sulcus  separating  them  from 
disc  with  a  few  (one  to  three)  setiferous  punctures  thereon, 
extreme  border  black  and  raised  throughout,  disc  with 
medial  line  evenly  impressed  throughout,  otherwise  smooth 
or  microscopically  punctate.  Smtelluni  cordate,  on  same 
level  as  elytra,  smooth.  Elytra,  10  x  6  mm.,  oval,  shoulders 
rounded,  epipleural  fold  not  prominent,  with  eight  well 
marked  sulci  on  each  elytron  above,  and  two  on  the  side, 
intervals  equal  and  strongly  convex  (increasingly  so  towards 
the  sides  and  aj)ex).  Epipleura^  and  abdomen  smooth,  pro- 
sternum  transversely  lightly  striate.  Femora  unarmed,  fore 
and  hind  tibiae  curved,  the  former  enlarged  at  apex,  the  lat- 
ter strongly  compressed  and  expanded  throvighout,  grooved 
and  asperate  on  the  inside,  all  tibice  with  two  long  spines  at 
apex. 

2-  More  robust,  hind  tibiae  not  expanded,  and  all  tibicC 
nearly  straight,  front  tarsi  smaller.  Di/ne/isioiis,  15-18  x  5-7 
mm. 

Hub. — Oberon,  Rydal,  Gynken  (Bhie  Mountains),  New 
South  Wales. 

The  above  is  the  species  wrongly  labelled  (J.  hrevirollis 
Haag-Rut.,  in  the  Macleay  Museum,  noted  by  me  in  the 
revision  of  the  genus  (These  Proceedings,  1906,  p.  238).  I 
have  a  large  number  of  specimens  taken  by  my  son,  R.  B. 
Carter  at  Gvnken  in  January,  1910,  of  wliich  fifteen  are 
under  examination.  The  colour  varies  from  a  bright  violet- 
bronze  to  dark  bronze,  and  tends  to  become  darker  with  age. 
The  small,  but  distinct,  hind  angles  to  prothorax,  and  its 
bright  colour  distinguish  it  from  C .  hrevicolUs  H.-Rut.,  while 
it  differs  from  L' .  aripeunis  Blackb.,  by  colour,  and  much 
less  pronounced  hind  angles;  from  C.  aricollis  Pasc,  it  dif- 
fers in  its  larger  size,  wider  prothorax,  anterior  angles 
rounded,   more  convex  elytral  intervals,   etc. 
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('.  brcvirnllis  Haag-Rut. — Having  with  some  certainty 
identified  C.  rurvipes  Bates,  as  a  species  taken  by  me  at 
Dalveen,  South  Queensland,  I  feel  equally  confident  that  the 
species  referred  to,  in  my  revision,  as  ('.  nirvipcH  (These  Pro- 
ceedings, 1906,  p. 239),  from  Jindabyne,  is  really  C.  hrevi- 
(ollis  Haag-Rut.  The  species  also  occurs  at  Nowra  (Coll. 
Taylor). 

C.  lachlaiieiisis  Cart. — I  take  this  opportunity  to  correct 
a  geographical  mistake  made  in  describing  this  species. 
Instead  of  Condobolin,  its  habitat  is  Coonabarabran,  New 
South  Wales,  so  that  the  name  lachlaneusis  is  unfortunate. 

Cardiothorax  tibialis,  n.sp. 

Elongate,  subparallel,  and  somewhat  cylindrical,  dark 
bronze,  moderately  nitid  above,  darker  and  very  nitid 
beneath. 

^.  Jlcdd  with  epistoma  produced  forward  in  the  middle,  and 
striolate,  the  usual  frontal  impression,  with  scattered  foveae 
at  centre  and  a  line  of  small  foveae  near  base  of  this  impres- 
sion ;  antennas  stout,  with  third  joint  a  little  longer  than 
fourth,  joints  6-10  round,  eleventh  cupola-shaped.  Prnthora.x 
rather  flat,  5x6  m.m.,  length  measui'ed  in  the  middle: 
widest  in  front  of  middle,  wider  at  apex  than  at  base,  arcuate- 
emarginate  at  apex,  sinuately  emarginate  at  base  ;  anterior 
angles  rounded,  with  extreme  border  acute,  sides  rounded 
slightly  and  narrowing  towards  base,  then  abruptly  sinuate 
before  the  hind  angle,  this  rectangular,  contorted  downwards 
and  outwards  ;  sides  foliaceous  and  lightly  wrinkled,  extreme 
margin  raised  at  sides  and  base,  thickened  at  the  anterior 
angles,  flat  and  little  raised  at  apex ;  disc  strongly  and 
unevenly  canaliculate  at  centre,  a  long  deep  impression  on 
each  side  of  central  line,  sometimes  nearly  joined  by  a  trans- 
verse impression  at  their  basal  end,  a  round  fovea  outside 
each  longitudinal  impression.  Snitdhnn  cordate,  with  a 
triangular  depression  behind.  FJijt ra  \  1  x  .1-5  mm.,  sub- 
parallel  for  the  greater  part  of  their  length  :  shoulders  pro- 
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minent  but  rounded,  epipleural  fold  reflexed  and  emphasised  : 
disc  with  eight  well  marked  sxilci  above,  a  row  of  large,  close 
punctures  on  sides,  and  a  further  svilcus  on  extreme  outside, 
intervals  strongly  convex,  the  third,  fifth,  and  seventh 
slightly  more  raised  than  the  intervening  intervals  (though 
this  character  is  variable  in  my  specimens)  ;  the  eighth  (on 
sides)  not  extending  to  base,  the  fifth  and  seventh  discon- 
nected at  apex,  and  enclosed  by  connected  pairs  of  inter- 
vals ;  epipleurae  smooth.  Under  surface  smooth,  fore  tibiae 
with  inner  surface  swollen  and  subnodulose  in  the  middle, 
curved  and  carinate  on  outside  edge,  tufted  and  expanded  at 
apex,  with  one  long  and  one  very  short  spur  on  inside  of 
apex ;  intermediate  tibiae  with  a  smaller  enlargement  near 
base,  posterior  tibiae  curved  and  armed  with  a  row  of  tubercles 
on  the  inside. 

Q.  Size  larger,  tibiae  very  little  curved,  and  without  the 
tibial  swellings  or  tubercles  noted  above,  posterior  tarsi 
longer.     Dimensions,  (J  17  x  6  mm.;   ^  19  x  65  mm. 

Hah. — Dalveen,    South  Queensland. 

Thirteen  specimens  were  taken  by  the  author  in  January, 
1911,  five  males,  eight  females.  The  strongly  marked  sexual 
characters  of  the  tibise  in  the  above  species  will  sufficiently 
differentiate  it.  It  is  otherwise  closely  allied  to  C .  opacicolUs 
Macl.,  (of  whicli  I  have  cotypes;,  other  differences  being 
that,  in  (' .  o'paricollis,  the  antennal  joints  are  more  elongate, 
the  prothorax  is  longer  than  broad,  with  larger  and  more 
acute  posterior  angles,  the  elytral  intervals  are  regular  and 
its  colour  is  opaque  black. 

Adelium  arboricola,  n.sp. 

Rather  widely  ovate ;  head,  thorax,  and  legs  metallic 
green  ;  elytra  brown,  with  a  greenish  tint ;  abdomen  dark 
metallic  chestnut,  very  nitid  ;  oral  organs,  antenna?,  tarsi, 
and  tibial  vestiture  light  red. 

11  end  coarsely  and  regularly  punctate,  labrum  prominent, 
epistoma  rounded,    not   reflexed,    limiting   suture  wide,    deep 
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and  semicircular;  canthus  raised,  steeply  declivous  behind: 
eyes  large  and  wide,  forehead  depressed,  antennae  very  long 
and  slender,  in  ^  extending  beyond  base  of  prothorax  ;  in 
^  still  longer  ;  third  joint  shorter  than  fourth  and  fifth  com- 
bined ;  joints  4-10  successively  larger  and  wider,  obconic, 
eleventh  larger  and  wider  than  tenth,  ovate.  I'rnfhnra.r,  of 
(J,  3  X  4-5  mm.;  of  5,  4x5  mm.;  wider  at  base  than  apex, 
widest  at  middle ;  apex  subtruncate,  with  rounded  obtuse 
anterior  angles  slightly  advanced,  sides  widely  rounded, 
slightly  sinuate  at  base,  base  subtruncate  (a  little  advanced 
in  the  middle),  posterior  angles  widely  obtuse :  margins 
moderately  foliaceous,  extreme  border  very  narrowly  raised 
throughout.  Disc  with  a  few  irregular  inequalities  of  sur- 
face, close  and  finely  punctate  (punctures  finer  and  less  deep 
than  on  head),  central  line  in  general  faintly  indicated. 
ScHteJIuni  triangular.  Elytnt  ovate,  convex,  nearly  thrice 
the  length  of  prothorax,  and  much  wider  than  it  at  base, 
shoulders  rounded,  sides  not  widened  behind,  tapering,  not 
sinuate,  to  apex,  border  very  narrow,  not  evident  through- 
out from  above;  each  elytron  with  ten  rows  of  very  unequal, 
more  or  less  elongate  punctures,  the  tenth  at  extreme  sides 
in  a  deep  sulcus,  intervals  minutely  punctate,  sometimes 
joined  reticulately  crossways  and  obliquely,  becoming  convex 
laterally,  and  substriate.  Eprphune,  underside,  and  legs 
minutely  punctate,  abdomen  smooth  and  (in  both  sexes) 
strongly  impressed  at  sides.  Intercoxal  process  widely  trun- 
cate in  front  and  margined.  Fore  tibiae  slightly  curved,  all 
tibiae  minutely  bispinose  at  apex,  with  a  thin  line  of  pale 
red  hair  on  the  inside  edge.     Dtinensions  12-14  x  5-6  mui. 

Hub. — Acacia  Creek,  New  South  Wales  (H.  J.  Carter); 
Wilson's  Peak,  Killarney  district,  Queensland  (R.   Illidge). 

Eight  specimens  taken  by  the  author,  and  one  sent  by  Mr. 
Illidge,  form  a  curious  instance  of  one  species  of  a  genus  of 
ground-beetles  taking  to  arboreal  habits.  My  specimens 
were  beaten  from  overhanging  creepers  in  dense  scrub,  and 
Mr.  Illidge  had  previously  informed  me  of  its  occurrence  only 
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on  foliage.  It  is  allied  to  .4.  rwptum  Pasc,  from  which  it 
differs  in  its  shorter  and  more  convex  shape,  its  brightly  var- 
nished surface,  bright  red  antennae  and  tarsi,  its  prothorax 
much  less  narrowed  at  base,  and  its  very  unequal  elytral 
punctures.  I  have  a  specimen  of  .4.  i-wptum  Pasc,  which  I 
compared  with  the  type,  whose  dimensions  are  15  x  4-5  mm. 
.4.  arboricola  belongs  to  my  Section  ii.,  Subsection  C. 

Adelium  cyaneum,  n.sp. 

Subparallel,  rather  flat,  blue  varying  from  violet  to  pea- 
cock blue-green,  very  nitid  and  smooth  above,  underside 
nitid  coppery-bronze;  oral  organs,  anteinue,  and  tarsi  fuscou.s. 

Head  strongly  punctate,  punctures  larger  on  forehead, 
labrum  emarginate ;  epistoma  convex  and  round  in  front, 
limiting  suture  straight  and  deeply  impressed,  continued 
obliquely  backwards  to  eyes,  front  slightly  depressed  :  an- 
tennae short,  not  reaching  base  of  prothorax,  third  joint  little 
longer  than  fourth,  4-8  successively  wider,  obconic,  9-10  subtrian- 
gular,  eleventh  largest,  ovate.  Prothorax,  2-5  x  4  mm.  in  <^;'l  y.  3-5 
mm.  in  ^\  almost  semicircular  at  apex,  truncate  at  base,  widest  at 
middle,equally  wideat  base  and  apex,  all  angles  obtuse,  sides  widely 
rounded,  sinuate  near  base,  with  a  thin  raised  border  throughout, 
margins  slightly  explanate  but  not  differentiated  in  sculpture 
from  disc,  the  latter  uniformly  closely  and  finely  punctate, 
a  slight  foveate  depression  on  each  side  at  base,  and  elongate 
lateral  foveae,  the  male  specimen  with  a  very  faint  indication 
of  a  central  line.  Scuteflnni  rather  widely  triangular.  Elytra 
truncate  ovate,  slightly  convex,  wider  than  prothorax  at 
base,  and  rather  more  than  twice  as  long,  shoulders  nearly 
square,  not  widened  behind,  punctate-striate,  each  elytron 
with  ten  well  markecT  striae,  intervals  flat  near  suture,  be- 
coming strongly  convex  at  sides,  punctures  in  sti'iae  small, 
close,  and  almost  concealed,  but  forming  little  notches  on 
sides  of  intervals,  these  also  minutely  punctate.  Epipleurce 
coarsely,  prosternum  and  parapleurae  sparingly  and  more 
finely,  abdomen  and  legs  minutely  punctate ;  intercoxal  pro- 
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cess  with  margin  rounded.     Legs  slender,  fore  tibiae  slightly 
curved.     Dimensions,  7-9  mm.  x  3-4  mm. 

Hab.     Caini.s,  Nortli  Queensland 

Two  specimens,  given  to  me  some  time  ago  by  Mr.  Hacker, 
are  evidently  conspecific ;  the  smaller,  evidently  male,  has 
the  elytra  of  a  brilliant  purple  colour,  with  the  pronotum 
blue  ;  the  larger  specimen,  probably  female,  is  of  a  peacock- 
blue  colour.  It^is  a  member  of  my  Section  ii.,  Sub.section  D; 
but,  like  .1.  Feryusoni  Cart.,  it  has  the  elytral  striae  convex 
at  the  sides,  but  is  distinguished  from  that  species  by  its 
brilliant  colour,  and  widely  obtuse  hind  angles  to  prothorax  ; 
and  from  all  other  species  by  its  colour  alone,  except  A . 
citruhiim  Cart.,  from  wliieli  ii   widely  diffrrs  in  other  respects. 

EXPLANATION  OF  PLATE  VIIJ. 

Platycilibe  hrevis,   n..sp. 

Fig.  1  — Oral  organs. 
Fig.  2 — Antenna. 
Fig.3— Anterior  leg. 
Fig.4 — Intermediate  leg. 
Fig.5 — Posterior  leg. 
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REVISION  OF  AUSTRALIAN  TORTRICINA. 

By  E.  Meyrick,  B.A.,  F.R.8.,  Corresponding  Member. 

(Continued  from  Vol.  xxxi\,  pp.  139-291). 

4.  EUCOSMID^. 

Ocelli  present.  Forewings  with  2  from  before  |  of  cell.  Hind- 
wings  with  basal  pecten  on  lower  margin  of  cell. 

This  family  is  very  largely  developed  throughout  the  whole 
northern  hemisphere,  but  is  less  conspicuous  in  Africa  and  South 
America,  whilst  in  Australia  and  New  Zealand  it  is  much 
inferior  in  numbers  to  the  Tortricidfc.  The  real  extent  of  its 
inferiority  in  Australia,  however,  is  partially  disguised  by  the 
number  of  species  of  Indo-Malayan  type  (especially  in  the  genus 
Argyrojiloce),  which  have  penetrated  into  Queensland.  It  forms 
roughly  four  natural  groups,  viz.,  {a)  the  primitive  Laspeyresla- 
group,  with  5  of  hindwings  parallel  to  4  (genera  66-7);  (b)  the 
Aryyrojiloce-gvon^,  with  crested  thoi-ax,  to  which  Bactra  truly 
belongs,  though  it  has  lost  the  crest  (genera  57-65);  {e)  the  typical 
^?(.cosma-group  (genera  52-56);  and  {d)  the  Spilonofa-groui:),  with 
notch  in  stalk  of  antennae  in  ^  (genera  49-51). 

1. Hindwings  with  5  approximated  to  4  at  base   or 

absent 2. 

Hindwings  with  5  nearly  parallel  to  4 18. 

2.Tlior ax  smooth 3. 

'I'horax  with  posterior  crest 11. 

3.  Antennae  in  (J  with  iiotcli  on  stalk 4. 

Antennae  in  (J  without  notch  on  stalk 6. 

4. Forewings  with  7  and  8  stalked 49.  Hkrmenias. 

Forewings  with  7  and  8  separate 5. 

5. Hindwings  with  6  and  7  stalked 50.  Bathrotoma. 

Hindwings  with  6  and  7  approximated 51.  Spilonota. 

6. Forewings  with  7  and  8  stalked 52.  Acroclita. 

Forewings  with  7  and  8  separate 7. 
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7.Apex  of  forewings  falcate 53.  Ancylis. 

Apex  of  forewinga  not  falcate 8. 

S.Hindwiiigs  with  3  and  4  separate 9. 

HiiidwiticTS  with  3  and  4  connate  or  stalked 10. 

Q.Hindwings  with  6  and  7  approximated 54.  Hekpystis. 

Hindwings  with  6  and  7  stalked 57.  Baotra. 

10.  Forewings  with  7  to  tertnen 55.  Eucosma. 

Forewings  with  7  to  costa 56.  Procoronjs. 

11. Hindwings  with  5  absent  60.  Stkriphotis. 

Hindwings  with  5  present 12. 

12. Hindwings  witli  3  and  4  approximated 13. 

Hindwings  with  3  and  4  connate  or  stalked 16. 

13.  Forewings  with  7  and  8  stalked 62.  Anathamna. 

Forewings  with  7  and  8  separate 14. 

14.  Hindwings  with  6  and  7  stalked 58.  Polychrosis. 

Hindwings  with  6  and  7  approximated 15. 

15.Forewings  with  8  and  9  approximated,  10  and   11 

approximated 59.  Lobksia . 

Forewings  with  8-11  normal 61.  Proschisti.s. 

16. Forewings  with  7  to  costa 63.  Helictophanks. 

Forewings  with  7  to  termen  17. 

17.  Forewings  with  8  and  9  separate 64.  Argyroploce. 

Forewings    witii    8    and    9   stalked    or    appressed 

towards  base 65.  Articoixa. 

18. Forewings  with  median  dorsal  scaletooth 66.  Ptkrniuora. 

Forewings  without  median  dorsal  scaletooth 67.  Laspeykesia. 

•49.  Hermenias,  n.g. 

Anteiiiue  in  ^  ciliated,  with  an  excavated  notcli  in  .stalk  near 
base.  Paljii  moderate,  porrected,  second  joint  with  dense  rough 
projecting  scales  above  and  beneath,  terminal  joint  moderate. 
Thorax  without  crest.  Forewings  with  7  and  8  stalked,  7  to 
apex  or  termen.  Hindwings  with  3  and  4  stalked  or  coincident, 
")  closely  approximated,  6  and  7  closely  appi'oximated  towards 
base. 

Type  //.  ejridohi  Meyr.  Besides  the  following  two  species,  I  have 
three  from  Ceylon.     The  genus  is  a  development  of  SpUonofa. 

291.   //.  epido/a,  n.sp. 

(^9  17-18  mm.  Head,  palpi,  and  thorax  fuscous  sprinkled 
with  white.      Anteiiiial  notch   in  ^  elo.se  above  base.      Forewings 

19 
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elongate,  narrow,  somewhat  contracted  posteriorly,  costa  gently 
arched,  in  ^  with  broad  fold  reaching  from  base  nearly  to  |, 
aj^ex  obtuse,  termen  slightly  rounded,  oblique;  7  to  apex;  fuscous, 
sufi'usedly  irrorated  with  white,  with  irregular  oblique  dark 
streaks  and  strigulte  from  costa;  a  mox'e  or  less  indicated  median 
longitudinal  streak  of  dark  suffusion  from  base  to  apex,  marked 
with  several  variable  irregular  longitudinal  dark  fuscous  marks, 
lower  edge  with  more  or  less  marked  triangular  prominences 
before  and  beyond  middle :  cilia  fuscous  suffusedly  iirorated  with 
white,  at  apex  with  a  dark  fuscous  bar,  base  on  termen  spotted 
with  dark  fuscous.  Hindwings  with  3  and  4  stalked;  in  ^  pale 
whitish-grey,  on  dorsum  with  long  whitish  hairs,  cilia  whitish;  in 
2  pale  grey,  cilia  grey-whitish. 

Victokia:  Gisborne,  Macedon  (Lyell)— Tasmania:  Deloraine; 
from  August  to  November,  and  in  May;  three  .specimens. 

292.  7/.  imbrifera,  n.sp 

^^.  11-14  mm.  Head,  palpi,  and  thorax  grey,  more  or  less 
mixed  with  white.  Antennal  notch  in  ^  at  ].  Forewings 
elongate,  narrow,  in  9  slightly  dilated  posterioi-ly,  costa  hardly 
arched,  in  ^  with  moderate  fold  reaching  from  base  to  |,  apex 
obtuse,  tei'men  slightly  sinuate,  rather  oblique;  7  to  apex;  dark 
fuscous;  costal  area  mai-ked  throughout  with  oblique  white 
streaks,  reaching  J  across  wing;  two  indistinct  streaks  of  whitisli 
irroration  from  d(jrsuin  before  middle,  broader  in  9;  a  ratlier 
broad  oblique  whitish  patch  from  dorsum  beyontl  middle,  reach- 
ing half  across  wing;  tornal  area  irrorated  with  whitish,  with 
four  leaden-metallic  spots  indicating  margins  of  ocellus  :  cilia 
dark  fuscous  irrorated  with  white.  Hindwings  with  3  and  4 
stalked;  fuscous,  in  ^  thinly  scaled  and  semihyaline  in  disc  and 
towards  base,  less  so  in  9,  darker  fuscous  towards  apex;  cilia  pale 
fuscous,  in  9  with  darker  subbasal  line. 

Victoria  :  Gisborne  (Lyell);  fn)m  October  to  January,  and  in 
May,  three  .specimens.     Type  in  Coll.  Lyell. 

50.   l^ATHROTOMA  Mevr. 

Bathrotuma  Meyr.,  Proc.  Liini.  Soc.  NS. Wales,  1881,  675... 

tvpe  constrictana. 
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AnteniiiV  in  (J  ciliated,  with  an  excavated  notch  just  above 
hasal  joint.  Palpi  moderate,  porrected,  second  joint  with  mn<,di 
projecting  hairs  above  and  beneath,  terminal  joint  moderate. 
Thorax  witliout  crest.  Forewings  with  7  separate,  to  termen. 
Hindwings  with  4  absent,  5  approximated  to  3  at  base,  6  and  7 
.stalked. 

Contains  only  tlie  two  folK)wing  species. 

293.  /».  constrictana  Meyr. 

{Bathrotoma  constrictana  Meyr.,  Proc.  Linn.  .Soc.  N.8.  \N'ales, 
1881,  675). 

New  South  AValks  :  Sydney  -  South  Australia  :  Port  Lin- 
coln; fnmi  September  to  November,  in  January,  and  March. 
The  iiingle  example  from  Port  Lincoln  has  tlie  head  mostly  suf- 
fused with  whitish,  the  characteristic  l)n)wn  colour  of  face  and 
palpi  being  almost  obsolete,  but  otherwise  agrees  fully  with 
Svdnev  examples,  an<l  cannot  be  specifically  separated. 

294.  J'>.  ntficoiiKiiKi  Mevr. 

( /)iifhn>fi»)i(i  nififoni/tiKi  Meyr.,  Proc.  Liini.  Soc.  N.S.  Wales, 
1881,  676). 

New  South  Wales  :  Sydney;  in  September,  December,  and 
January. 

51.  Spilonota  Steph. 

Spiloiiota  Steph.,  Cat.  Brit.  Ins.  173C1829)   ...      type  ocellaiui. 
TmHoci'ra  Led,  Wien.  Ent.  Mon.  iii.,  367(1859) 

type  ocellana. 
Monilia  WiiWi.,  Cat.  xxxv.,  1741(1866)  ..      iy^e  semicaiicJ hi. 

Sfrppaicfrds'Mevv.,  Proc.  Liini.  Soc.  N.S.Wales, 

1881,  678(pr8eocc.)  ..  ...  ...      tyi>e  ej ecf ana. 

Strepsicrntfs  Meyr.,  Trans.  N.Z.  Inst.,  1887,  73      type  ejecfana. 

Antenntw  in  ^  ciliated,  with  an  excavated  notch  in  stalk 
towards  base.  Palpi  moderate  or  rather  long,  porrected,  .second 
joint  with  den.se  projecting  scales  above  and  beneath,  sometimes 
tufted  beneath,  terminal  joint  short  or  moderate.  Thorax  with- 
o\it  crest.      Forewings   with   7  separate,   to  tennen.      Hindwings 
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with  3  and  4  stalked  or  coincident,  5  nearly  approximated,  6  and 
7  closely  approximated  towax'ds  base. 

The  definition  of  this  genus  being  now  widened  to  include 
forms  witliout  a  costal  fold,  it  is  represented  in  all  the  principal 
regions,  but  apparently  very  scantily  everywliere  except  in  Aus- 
tralia and  New  Zealand;  as,  however,  tlie  species  are  often  very 
obscux'e  and  inconspicuous,  they  are  easily  overlooked. 

295.  S.  infensa,  n.sp. 

^  17- 18  mm.  Head,  palpi,  and  thorax  dark-  fuscous,  some- 
what pale-sprinkled,  palpi  rather  long.  Antennal  notch  very 
near  base.  Forewings  elongate,  narrow,  slightlv  dilated  poste- 
riorly, costa  slightly  arched,  with  broad  fold  reaching  from  base 
l,o  4,  apex  obtuse,  term(!n  straight,  somewhat  oblique;  blackish- 
fuscous;  costa  ^vith  faint  whitish  strigulse  posteriorly;  a  broad 
bi'ownish-ochreous  band  suffused  ly  ii-rorated  with  whitish  extend- 
ing along  dorsum  throughout,  occupying  nearh'  half  of  wing, 
upper  edge  indented  by  an  inwardly  oblique  brown  mark  at  §; 
oeellus  limited  bv  two  leaden-metallic  transverse  streaks,  verv 
obscure  on  upper  part  of  wing,  included  area  on  dorsal  band 
biownish  with  black  dashes  on  veins,  and  also  margined  anteriox'l}' 
on  this  band  by  a  brown  spot  streaked  with  black  on  veins  :  cilia 
fuscous  mixed  with  dark  fuscous  and  irrorated  with  white,  on 
tornal  area  sometimes  mixed  with  feri'uginous-brown.  Hindwings 
with  3  and  4  stalked;  fuscous,  veins  darker;  cilia  light  fuscous, 
with  darker  subbasal  line,  tips  whitish. 

Queensland  :  Brisbane  (Turner);  in  November,  two  specimens. 

296.  *S'.  macropetaiia  Meyr. 

{b'trepsiceros  macropetana  Mevr.,  Proc.  Liini.  8oc.  N.  8.  Wales, 
1881,  683). 

Queensland:  Duaringa  (Barnard),  Brisbane— New  South 
Wales  :  Broken  Hill  (Lowei-),  Glen  Innes  (4,r)00  feet),  New- 
castle, Sydney,  BuUi,  Blackheath  (3,500),  Bathurst,  Cooma  — 
Victoria  :  Gisborne,  Dimboola  (Lyell),  Melbourne,  Healesville, 
Casterton  —  South   Australia:  Mount  Gambier,    Mount  Lofty, 
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Wirrabara,  Port  Lincoln  —  West  Australia  :  Perth;  throii<,'li()iit 
the  year.      Larva  between  joined  leaves  of  Eucalyptus. 

297.  S.  semicaneUa  Walk. 

(MoiilJid  si'niii-aiii'lhi  Walk.,  Cat.  xxxv.,  1741;  Strepsiceros 
hisiopJiord  Jjow.,  Trans.  Koy.  Soc.  8.  Austr.  xxxii.(1908),  323). 

Nkav  Guinea:  Sudest  Island  (Meek) — Queensland:  Townsville 
(Dodfl),  Duaringa  (Barnard),  Brisbane  (Turner)  -  New  youTii 
Walks  :  Sydney;  in  September,  and  from  March  to  June. 

298.   -S'.  limnephilana  Meyr. 

{Strfpsicerox  liniui'pJnJana  Meyr.,  Proc.  Linn.  Soc.  N  S.  Wales, 
1881,  680). 

New  South  Walks  :  Newcastle;  in  Januaiy.  1  have  seen  no 
further  examples. 

299.  S.  pji'.rfanaWsXk. 

{Scinphiln  cjecfana  Walk.,  Cat.  xxviii.,  350;  *S'.  sprvilisana  ib. 
3-56;  S.  saxana  ib.  357;  Conchylia  ligniferana  ib.  363;  Sfrppsi- 
ceros  ejectana  Meyr.,  Proc.  Linn.  Soc.  N.  S.  Wales,  1881,  681). 

Q.:  Brisbane  (Lyell) — N.S.W.:  Sj'dney,  Mittagong-,  Cooina 
(3,000  feet) —Vic  :  Gisborne  (Lyell),  Melbourne -Tasm.:  George's 
Bay — S.  AusT.:  Mount  Gambier  (Guest\  Mount  Lofty,  Port 
Lincoln — W.  Ausr.:  .Albany,  Fremantle;  from  July  to  March. 
Common  also  throughout  New  Zealand.  Larva  auKjngst  spun 
shoots  of  Kunzea,  -Darwinia,  Leptospermum,  and  perhaps  other 
Myrtaceaj. 

300.  S.  sicariana  Meyr. 

{Streptficpros  sicariaiui  .Meyr.,  Proc.  Linn.  Soc.  N.  S.  Wales, 
1881,  691). 

N  S.W.:   Sydney;  in  February.     The  type  is  still  uui(pu-. 

30 1 .  S.  obeliscana  Meyr. 

Sfrepsiceroa  obeliscana  Meyr.,  Proc.  Linn.  Soc.  N.S.Wales,  188], 
690). 
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Q.:  Stanthorpe  (Turner)— N.8.W.:  Sydney,  Bathuist— S.  Aust. : 
Mount  Lofty — \\'.  Aust.:  Pertli,  Albany;  from  June  to  December, 
amongst  Leptospermum. 

302.  S.  p/inthinri7ia  INIeyr. 

(Sfrppsicrros  plmtJiiuana  Meyr,,  Proc.  Limi.  8oc.  N.S.  \Yales, 
1881,  689). 

N.8.W.:   Parramatta;  in  November.     .Still  unique. 

303.  S.  vitiosa,  n.sp. 

^.  12  nun.  Head  and  palpi  white.  Anteiuia?  witli  notch  at 
^.  Thorax  grey  anteriorly  suftu.sed  with  white.  Forewings 
elongate,  posteriorly  slightly  dilated,  costa  gently  arched,  with 
rather  nari'ow  fold  I'eaching  from  base  to  ^,  apex  obtuse,  termen 
somewhat  sinuate,  rather  oblique;  dark  fuscous,  iri'orated  with 
white  points;  costa  obliquely  strigulated  with  white;  several 
blacki.sh  strigulse  on  dorsum;  a  broad  white  .streak  extending 
beneatli  costa  from  ba.se  to  'i,  margined  beneath  posteriorly  by 
an  elongate  black  maik;  an  elongate-oval  white  spot  extending 
beneath  costa  from  above  apex  of  this  to  |,  edged  beneath  with 
blackish,  and  connected  with  costa  by  three  white  strigulae; 
beyond  tiiis  an  acute  white  mark  formed  of  two  converging  costal 
striguhe,  edged  beneath  by  a  black  dash;  ocellus  margined  by 
two  tran.svcrse  leaden-metallic  streaks,  anterior  })receded  on  its 
hjw^er  portion  by  a  small  blackish  spot,  posterior  preceded  in  disc 
by  two  black  dots,  and  extended  to  join  a  small  white  spot  on 
costa  before  apex  :  cilia  dark  fuscous  irroiated  with  white  points, 
with  a  white  patch  occupying  most  of  termen  towards  base,  and 
a  white  spot  on  costal  anteapical  .spot.  Hindwings  with  3  absent; 
fuscous;  cilia  fu.scous-whitish. 

S.  Aust.:   Mount  Lofty  (Lower);  one  specimen. 

304.  -S'.  zaphpr(ni((  Meyr. 

(Sfrepsicf-ms  zopherana  Mevr.,  Proc.  Linn.  Soc.  M.  S.  Wales, 
1881,  688). 

N.S.W.  :  Sydney— Vic.  :  Beaconsfield  (Lyell)^W.  Aust.: 
Albany;  from  August  to  March.      Also  conunon  in  New  Zealand. 
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305.  S.  soUicitana  Meyr. 

(Strepsiccros  sollicitana  Meyi'-,  Pfoc.  Linn.  Soc.  N.8.  Wales, 
1881,687). 

Q.:  Brisl)aiie  -  N  S.W.:  Sydney;  from  October  to  January. 

306.   S.  chalcifis,  n.sp. 

^  17  niiu.  Head,  palpi,  and  tliorax  dark  fuscous,  palpi  rather 
long,  terminal  joint  with  some  white  scales  at  base  and  apex. 
Antennai  with  notch  at  |.  Forewings  elongate,  rather  narrow, 
costa  gently  arched,  with  broad  fold  reaching  from  base  to  near 
middle,  apex  obtuse,  termen  slightly  rounded,  oblique;  dark 
bronzy -fuscous;  an  oblique  rhomboidal  patch  of  whitish  suffusion 
from  dorsum  beyond  middle,  reaching  nearly  half  across  wing; 
anterior  edge  of  ocellus  indicated  by  a  very  obscure  rather  oblique 
transverse  greyish  mark  :  cilia  bronzy-fuscous  sprinkled  with 
whitish,  exti'eme  base  spotted  with  white  and  dark  fuscous. 
Hindwings  with  3  and  4  stalked;  rather  dark  fuscous;  cilia 
whitish-fuscous,  with  fuscous  subbasal  line. 

T.4SM.:  Blue  Tier  (.Simson);  one  specimen. 

307.  ;S'.  tarachodes,  n.sp 

(^2-  10-1-  mm.  Head,  palpi,  and  thorax  fuscous  slightly 
sprinkled  wdth  whitish,  in  one  specimen  head  suffused  with 
whitish  Antennje  in  ^  with  notch  at  J;.  Forewings  elongate, 
costa  gently  arched,  in  ^  with  moderate  fold  reaching  from  base 
to  beyond  |,  apex  obtuse,  termen  nearly  straight,  oblique;  bronzy- 
fuscous,  sprinkled  with  dark  fuscous;  two  parallel,  approximated, 
oblique  white  streaks  from  dorsum  about  |,  reaching  half  across 
wing;  a  white  streak  frt)m  |  of  costa  to  near  tornus;  costa 
posteriorly  obscurely  strigulated  with  white  :  cilia  fuscous,  some- 
what mixed  with  dark  fuscous  and  whitish,  with  white  l)asal 
patches  at  apex  and  tornus.  Hindwings  with  3  and  \  stalked; 
grey;  cilia  whitish,  with  grey  subbasal  line. 

Tasm.  :  Mount  Wellington,  3,600  feet;  in  Decembei',  three 
specimens.  These  are  not  in  good  condition,  aii<l  the  descri[)tioii 
may,  therefore,  need  inqiro\  eiiient,  hut  the  sj)ecies  is  distinct. 
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308.  S.  spanistits,  n.sp. 

^  13  mm.  Head,  })alpi,  and  thorax  rather  daik  grey, 
sprinkled  with  white.  Antenn;e  with  notch  at  ^-.  Fore- 
wings  elongate,  costa  gently  arched,  fold  short  and  very 
slight,  almost  obsolete,  apex  round-pointed,  termen  slightly 
sinuate,  somewhat  oblique;  dark  fuscous,  bases  of  scales 
whitish;  costa  strigulated  throughout  with  white;  submedian 
fold  from  base  to  middle  white  and  transversely  strigulated 
with  white:  two  approximated  nearly  direct  white  streaks 
from  dorsum  beyond  middle,  reaching  half  across  wing;  a  white 
streak  from  §  of  costa  to  tornus  :  cilia  fuscous  mixed  with  dark 
fuscous,  with  white  basal  patches  on  tornus  and  beneath  apex. 
Hindwings  with  3  and  i  stalked;  I'ather  dark  fuscous;  cilia  pale 
fuscous,  with  darker  subbasal  shade. 

N.S.W.:  Mount  Kosciusko,  5,000  feet;  in  Januaiy,  one  speci- 
men. Allied  to  the  preceding,  but  distinguished  from  it  and  all 
(jther  Australian  species  by  the  costal  fold  being  almost  obsolete. 

309.   «S'.  murosa,  n.sp. 

(J^.  10-12  mm.  Head,  palpi,  and  thorax  light  fuscous,  stmie- 
times  sprinkled  with  white.  Anteiuife  in  ^  with  notch  at  1. 
Forewings  elongate,  rather  dilated  posteriorly,  costa  gently  arched, 
in  (J  with  moderate  fold  reaching  from  base  to  f,  apex  obtuse, 
termen  somewhat  sinuate,  rather  oblique;  fuscous,  more  or  less 
suffused  with  ochreous  on  posterior  third,  slightly  sprinkled  with 
whitish;  costa  strigulated  with  white  on  posterior  'I,  in  ^  ante- 
riorly also;  usually  a  more  or  less  marked  streak  of  white  suft'usion 
and  strigulation  along  submedian  fokl  from  base  to  middle;  a 
transverse  patch  of  white  suffusion  or  strigulation  from  dorsum 
beyond  middle,  reaching  more  than  half  across  wing,  often  indis- 
tinctly defined;  ocellus  enclosed  by  two  leaden-metallic  transverse 
strijs,  and  marked  with  three  or  four  black  dashes  on  lower  half 
of  wing  :  cilia  fuscous,  on  termen  white  towards  base.  Hindwings 
with  3  and  4  stalked;  dark  fuscous;  cilia  grey,  with  dark  fuscous 
subbasal  shade. 

N.8.W.:  Bathurst — Tasm.:  Deloraine;  in  November  and  Decem- 
ber, twelve  specimens. 
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310.  S.fluidana  Meyr. 

{Sfn']mc(;rvsj/nido)i(i  Meyr.,  Proc.  lAun.  Soc.  N.S. Wales,  1881, 
G86) 

N.S.VV.:  Sydney,  Bulli,  Blackheath  (3,500  feet),  and  Bathurst; 
from  July  to  March.      Larva  in  simw  H\]oots  oi  Lepiogper)uu))i /ani- 

(flTKUt. 

311.  .v.  fridiqui/fd,  n  ,sp. 

^^.  12-1")  innu  Head,  pal])!,  and  thorax  grey  S})rinkled  or 
siitiii.sed  with  white.  .Vnteinu«  in  ^  with  notch  at  I.  Fore- 
wings  elongate,  posteriorly  slightly  dilated,  costa  gently  arched, 
in  (J  with  moderate  fold  extending  from  base  to  near  middle, 
apex  obtuse,  termen  hardly  sinuate,  rather  oblique;  rather  dark 
gi-ey  or  brownish-ochreous,  irroi-ated  with  white,  in  ^  sometimes 
largely  suffused  with  white  towards  costa;  costa  sometimes  stri- 
gulated  with  white  posteriori}^;  in  ^  sometimes  a  transverse 
whitish  patch  from  dorsum  beyond  middle,  anterior  edge  straight 
and  somewhat  etlgetl  with  blackish  scales,  posterior  edge  suffused; 
ocellus  marginetl  laterally  by  two  leaden-metallic  transverse 
streaks,  scnnetimes  enclosing  about  three  black  linear  dots,  more 
usuallv  iininarked  :  cilia  grev  irrorated  with  white.  Hindwiiiirs 
with  .)  and  4  stalked;  grey,  darker  posteriorly;  cilia  whitish-grev, 
with  darker  subbasal  shade. 

Tasm.:  Deloraine;  in  November,  eight  specimens.  Nearest  S. 
ffnidfiud,  but  larger  and  greyei',  termen  of  forewings  much  less 
sinuate,  hindwings  of  ^  flarker  in  disc. 

312.    S.  hoiU'sfa,  n.sp. 

(^9-  H-lGmm.  Head  and  palpi  in  J"  gi't'}'  sprinkled  with 
whitish,  ill  ^  (idireous-whitisli.  Antennae  in  ^  with  notch  at  I. 
Tliorax  light  ochreous  sprinkled  or  suffu.sed  with  whitish.  Fore- 
wings  elongate,  po.steriorly  slightly  dilated,  costa  gently  arched, 
in  (J  with  moderate  fold  reaching  from  base  to  middle,  apex 
obtuse,  termen  in  ^  hardly,  in  ^  distinctly  sinuate,  rather  obli- 
<|ue;  ochreous,  somewhat  mixed  with  grey,  and  partially  sprinkled 
with  whitr:  in  Q  a  ^^atcii  of  white  suffusion  along  anterit)r  half  of 
co.sta,  and  dorsum   suffused  with  whitish   anteriorly;  a  somewhat 
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curved  oblique  white  streak  from  middle  of  dorsum,  reaching 
half  aci'oss  wing,  well-defined  anteriorly,  suffused  postei'iorly,  in  9 
much  bi'oader  and  extended  above  middle  to  i  of  disc,  the  exten- 
sion represented  in  ^  only  by  a  cloudy  white  spot  in  disc  at  ^; 
posterior  half  of  costa  strigulated  with  white,  more  distinctly  in 
9  ;  ocellus  enclosed  by  two  leaden-metallic  transverse  striae, 
enclosing  three  ill-defined  short  fine  black  dashes  in  middle  por- 
tion of  wing,  anterior  stria  preceded  by  a  black  dash  above  fold  : 
cilia  leaden-grey  irroi'ated  with  white.  Hindwings  with  3  and  4 
stalked;  grey,  darker  posteriorly;  cilia  grey- whitish,  with  grey 
subbasal  shade. 

Vic.  :  Geelong  (Trebilcuck),  Macedon,  Melbourne — Tasm.  : 
Deloraine;  in  November  and  December,  five  specimens. 

313.   .*^.  seditiosana  Meyr. 

(Strepsiceros  seditiosana  Meyr.,  Proc  Linn.  Soc.  N.  S.  Wales, 
1881,  684). 

N.S  W.:  Sydney,  Bulli;  from  August  to  October. 

314.  S.  perict/pha7ia  Meyr. 

(JStrepsiceros  pericyphana  Meyr.,  Proc.  Linn.  Soc.  N.  S.  Wales, 
1881,  685). 

N.S.W.:  Sydney;  in  October. 

52.  AcKOCLiTA  Led. 

AcroclitaJ^ad.,  Wien.Ent.  Mon.  iii.,  329(1859)     type  consequana. 
Rhojwhota   Led.,   AVien.   Ent.  Mon.  iii.,    366 

(1859)       ...  ...  ...  ...  ...      ty\)G  yvevana. 

Paheobia  Meyr.,  Pi-oc.  Linn.  Soc.  N.S. Wales, 

1881,  660  ...  ...  ...  ...     type  hihbertiana. 

Holocola  Meyr.,  Proc.  Linn.  Soc.  N.S.  Wales, 

1 88 1,  669  ...  ...  ...  ...      type  thalassinaiia. 

Antennae  in  ^  simple  or  shortly  ciliated.  Palpi  moderate, 
porrected  or  seldom  ascending,  second  joint  with  projecting  scales 
or  long  rough  hairs  above  and  beneath,  terminal  joint  short  ov 
moderate.  Thura.v  without  crest.  Forewings  with  7  and  8 
stalked,  7  to  termen.      Hindwings  with  3  and  4  stalked  or  coin- 
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cident,    r>   approximated,   6  and  7  closeh^  approximated  towards 
base. 

This  ^enus  also  is  now  widened  to  include  forms  with  and 
witliout  the  costal  fold;  it  is  principally  characteristic  of  the 
Indo-Malavan  and  Australian  regions,  being  represented  else- 
where onlv  1)V  a  few  stragglers. 

.315.   A.  longesfriata  Durr. 

{Pahrohin  hiu/etttriata  Durr.,  Proc.  Linn.  Soc.  N.  S.  \V^ales, 
1891,  17). 

^^.  15-17  mm.  Head  and  thorax  ochreous.  Forewings 
whitish-ochreous,  veins  lined  with  ferruginous-ochreous;  some 
ferruifinous-ochreous  suffusion  towards  dorsum:  a  rather  broad 
deep  ferruginous  streak  beneath  middle  from  near  ba.se  to  |, 
obliquely  interrupted  before  middle  of   wing.      Hindwings   dark 

N.S.W.:  Tunuit  (Peel),  Mount  Kosciusko,  6000  feet  (Helms)— 
Tasm.:  Deloraine;  in  December  and  March.  This  species,  except 
for  the  more  ferruginous  colouring,  has  much  the  superficial 
appearance  of  a  Bactra. 

316.  A.  hibbertiana  Meyr. 

[Pdld'ohin  hibbertiana  Meyr.,  Proc.  Linn.  Soc.  N.  8.  Wales, 
1881,  665). 

N.8.W.:  Sydney,  JjuIH;  from  September  to  December,  and  in 
March      Larva  mining  in  leaves  of  Uibbertia  vohcbilin. 

317.  A.  himerodana  Meyr. 

(Pahfotna  hiinerodnua  Meyr.,  Proc.  Linn.  >Soc.  N  8.  Wales, 
ISSl,  666) 

N.S.W.:  Murrurundi;  in  November. 

318.  A.  uiesoscia,  n.sp. 

^.  16  mm.  Head  and  thorax  whitish-fuscous.  Palpi  fuscous- 
whiti.sh,  second  joint  with  long  rough  hairs.  Forewings  elongate, 
costa  mcjderately  arched,  without  fold,  apex  obtuse,  termen 
sinuate,    somewhat    oblique:    pale    greyish-ochreou.s,    with   a   few 
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scattered  dark  fuscous  scales;  costa  obliquely  sti'igulated  with 
brown  and  dark  fuscous;  a  roundish  patch  of  dark  fuscous  suf- 
fusion towards  dorsum  at  J;  a  broad  brown  streak,  including 
several  longitudinal  black  marks,  extending  from  middle  of  disc 
to  apex,  dilated  anteriorly;  a  black  line  along  median  portion  of 
termen  :  cilia  pale  brownish  with  rows  of  whitish  points,  at  apex 
•^ith  a  dark  brown  bar.  Hind  wings  with  3  and  4  stalked;  grey, 
veins  dark  fuscous;  cilia  grey-whitish,  with  two  grey  shades. 

ViC:  Mount  Macedon  (Lyell);  one  specimen.  Type  in  Coll. 
Lyell.     Allied  to  A.  volufana,  but  apparently  distinct. 

319.  A.  volutana  Meyr. 

(PalfPohia  vohitana  Meyr.,  Pi"oc.  Linn.  Soc.  N.  8.  Wales,  1881, 
663). 

Vic.  :  Beaconsfield  (Drake),  Lome  (Lyell),  Warragul;  in 
December  and  March.  Not  a  common  species,  Ijut  I  have  now 
seen  four  specimens. 

320.  A.  anguillana  Meyr. 

(Palri^obia  anyxiiUana  Meyr.,  Proc.  Liini.  Soc.  N.S.Wales,  1881, 
662). 

N.S.W".:  Sydney — Yic:  Beaconsfield,  Lome  (Lyell)  — S  AusT.: 
Port  Lincoln:  from  August  to  November,  and  in  March.  Larva 
in  spun  shoots  of  Corrcn  xpcrlosa. 

321.  A.  rrijthrana  Meyr. 

{Pahfobia  erythmua  Meyr.,  Proc  Linn.  Soc.  N.  S.  Wales,  1881, 
664). 

N.S  W.:  Sydney;  in  October.  I  subsetjuently  took  a  second 
specimen. 

322.  A    infectana  Meyr. 

(Pnfd'vhid  iiijrctaiia  Meyr.,  Proc.  Linn.  Soc  N.S.  Wales,  1881, 
663). 

N.S.VV  :  Sydney,  Mittagong  (2,000  feet);  in  August,  March, 
and  April 
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323.  A.  artifica,  n.sp. 

(J.  13  mm.  Head  wliitish,  sides  spotted  witli  dark  fuscous, 
crown  surt"use<l  with  pale  brownish.  Palpi  whitish,  .second  joint 
with  long  rough  spreading  Iiairs,  with  a  small  dark  fuscous 
median  spot,  tuft  tinged  with  grey.  Thorax  light  brownish-grey, 
shoulders  suffused  with  white,  with  a  small  dark  fu.scous  spot. 
Forewings  elongate,  costa  gently  ai'ched,  without  f(jld,  apex 
obtuse,  termen  sinuate,  somewhat  oblique;  ferruginous-brown;  a 
broad  white  streak  occupying  costal  half  of  wing  from  base  to  f, 
thence  bent  downwards  and  narrowed  to  tornus,  where  it  joins 
ocellus,  strigulated  with  dark  fuscous  on  costa  and  including  some 
small  tlots  or  strigulse  of  ground-colour;  dorsal  area  within  this 
streak  suffused  with  grey  and  strigulated  with  dark  fuscous; 
ocellus  represented  by  a  rounded  white  patch  somewhat  si^rinkled 
with  pale  grev,  and  including  two  or  tlu'ee  hardly  defined  darker 
marks  on  veins,  with  one  or  two  black  scales;  posterior  half  of 
costa  very  obliquely  strigulated  with  white,  one  from  beyond 
middle  extended  as  a  white  line  iiearh'  to  termen  beneath  apex; 
one  or  two  undefined  blackish  streaks  on  veins  in  posterior  part 
of  di.sc  i)a.ssing  above  ocellus;  apex  dark  fuscous  :  cilia  whitish, 
at  ai)ex  with  a  tlark  fuscous  bar.  Hindwings  with  3  anil  4 
stalked;  fulvous-fuscou.s,  darker  posteriorlv;  cilia  fuscous-whitish, 
with  fuscous  subbasal  shade. 

Q. :  lirisbane  (Turner);  two  specimens. 

324.   A.  coroiiopa,  n.sp. 

(J^.  I  (1-17  mm.  Head,  palpi,  and  thorax  ochreous-grey-whitish, 
palpi  with  slender  more  or  less  marked  brownish  median  bar, 
thorax  partially  tinged  with  biownisii.  Forewings  elongate, 
posteriorly  slightly  dilated,  costa  gently  arched,  without  fold, 
apex  round-pointed,  prominent,  termen  concave,  rather  oblique; 
light  grevish-ochreous,  much  mixed  and  suffused  irregularly  witli 
whitish;  costa  strigulated  with  whitish,  interspaces  mixed  with 
blacki.sh  except  posteriorlv;  a  triangular  patch  of  irregular  grey 
suffusion  and  blackish  strigulation  extending  along  dorsum  from 
neai-  base  to  -5  and  i-caching  half  across  wing,  in  ^   little   marked 
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towards  doi'sum  posteriorly;  a  moderate  darker  greyish-ochreous 
streak,  longitudinally  streaked  with  black,  running  from  middle 
of  costa  obliquely  outwards  to  disc  and  thence  to  apex;  a  black 
line  on  termen  :  cilia  whitish-ochreous  mixed  with  white,  basal 
third  somewhat  marked  with  l)lackish,  with  an  apical  bar  of 
blackish  suft'usion.  Hindwings  light  grey,  apex  somewhat  suf- 
fused with  whitish,  apical  margin  with  some  blackish  dots;  cilia 
whitish,  with  two  pale  ochreous  or  greyish-ochreous  shades. 

Vic:  Beaconsfield  (Drake);  in  March,  two  specimens.  Types 
in  Coll.  Drake. 

325.  A.  colonota,  n.sp. 

(J^.  11-13  mm.  Head  and  thorax  pale  reddish-ochreous. 
Palpi  whitish  ochreous,  second  joint  with  long  rougii  spreading 
hairs,  with  an  apical  spot  of  dark  fuscous  suft'usion.  Forewings 
elongate,  posteriorly  slightly  dilated,  costa  gently  arched,  in  ^ 
without  fold,  apex  obtuse,  termen  sinuate-concave,  rather  oblique; 
ochreous;  costa  with  short  scattered  dark  fuscous  striguljie;  basal 
I  of  wing  usually  strewn  with  dark  fuscous  striguhe;  a  rounded- 
triangular  dark  fuscous  blotch  in  disc  beyond  middle,  undefined 
beneath,  margined  anteriorly  by  a  patch  of  white  suft'usion  often 
produced  as  a  streak  towards  base,  and  posteriorly  bv  a  siift'used 
white  streak  connected  with  a  pair  of  white  strigulie  on  middle 
of  costa;  three  pairs  of  white  costal  strigulaj  loetween  this  and 
apex;  ocellus  more  or  less  completely  edged  with  leaden-metallic, 
anteriorly  adjoining  the  white  streak;  a  blackisli  terminal  line  : 
cilia  light  grey  more  or  less  mixefl  with  light  reddish-ochreous. 
Hindwinos  with  3  and  I  stalked;  yi-ev;  cilia  yrev-whitish,  with 
grey  subbasal  shade. 

W.  AusT.;  Perth,  Albany;  from  October  to  December,  eight 
specimens. 

326.   A.  KjjiioDiotis,  n.sp. 

(J^.  131')  mm.  Head  and  thorax  pale  ochreous,  forehead 
between  antennae  suft'used  with  dark  fuscous.  Palpi  ochreous- 
whitish,  second  joint  with  long  I'ough  projecting  scales,  with  a 
small  dark  fuscous  median  spot,  anil  apical  patcii  of  dark  fuscous 
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suffusion.  Furewiii<,'s  elongate,  posteriorly  slii^'htly  dilated,  costa 
gently  arched,  in  J"  without  fold,  apex  round-pointed,  ternien 
concave,  rather  oblicpie;  hrownish-ochreous,  sutt'used  with  i^rey 
towards  dorsum  anteriorly,  and  with  brown  towards  tennen  and 
posterior  half  of  costa  and  dorsum;  hasal  third  of  wing  with  some 
scattered  black  dots;  costa  strigulated  with  black;  doismn  with 
some  suffused  blackish  striguhe;  a  leaden-grey  line  from  middle 
of  costa  to  termen  beneath  apex,  costa  beyond  this  with  several 
whitish  striguhe;  ocellus  rather  large,  closely  irrorated  with  white, 
partially  edged  laterally  with  leaden-metallic  and  margined  ante- 
riorly and  above  by  some  dark  fuscous  suffusion;  a  small  blackish 
apical  spot;  a  fine  blackish  terminal  line  :  cilia  grey,  round  apex 
mixed  with  blackish,  on  median  area  of  termen  with  a  whitish 
patch.  Hindwings  with  3  absent;  fulvou.s-ochreous,  posteriorly 
suffused  with  fuscous,  darkest  at  apex;  cilia  light  ochreous-grey. 
N..S.W  :  .Sydney;  in  November  and  April,  two  specimens. 

327.  A.Hdann  Meyr. 

(PaliHibuiJiddua  Meyr  ,  Proc.  Linn.  Hoc.  N.8. Wales,  ISSl,  GGT). 
N.S.W.:  Sydney — Tas.m.:  George's    Bay;    from    September    to 
March. 

328.  A.  segetana  Meyr. 

(Palffohia  sp.getaua  Meyr.,  Proc.  Linn.  Soc.  N.  S.  Wales,  1881, 
669). 

Vic:  Beaconsfield  (Lyell),  Wai-ragul  (Raynor),  Healesville;  in 
November  and  December. 

329.  A.  pttfiinfis,  n.sp. 

(^2-  ^-^0  nim.  Head  and  thorax  pale  greyish-ochreous,  face 
more  whiti.sh.  Palpi  ochreous-whitish,  second  joint  with  long- 
rough  projecting  hairs,  with  two  small  dark  fuscous  spots  and  an 
apical  patch  of  dark  fuscous  suffusion.  Forewings  elongate, 
slightly  dilated  posteriorly,  costa  moderately  arched,  in  ^  without 
fold,  apex  round-pointed,  termen  concave,  oblique;  whitish- 
ochreous  irrorated  with  light  grey,  with  scattered  dark  fuscous 
striguhe,  costa  and  dorsum  strongly  strigulated  with  dark  fuscous, 
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on  posterior  half  of  costa  witli  altei'iiate  white  strigulse;  ocellus 
moderate,  rctund,  suffused  with  silvery- whitish;  a  blackish  tei'minal 
line  :  cilia  light  grey,  round  apex  with  two  dark  grey  lines,  on 
median  area  of  termen  with  a  whitish  patch.  Hindwings  with  3 
absent;  grey;  cilia  grey-whitisli. 

S.  AusT.:  Adelaide — W  Aust.:  Perth,  (ieraldton;  in  October, 
fourteen  specimens. 

330.  A.  hisciftsana  Meyr. 

(Holocolfi  biscissana^leyv.,  Proc  Linn.  Soc.  N.  8.  Wales,  1881, 
674). 

N.S.W.:  Sydney.  Bulli-T.^SM  :  George's  Bay— S.  Aust.:  Wir- 
rabara,  Port  Lincoln;  from  Octobei'  to  January. 

331.  A.  quietana  Meyr. 

{Holocola  quietana  Meyr.,  Proc  Linn.  .Soc.  N.  8.  Wales,  1881, 
673). 

Q.:  Brisbane;  in  September. 

332.  A.   ischalea,  n.sp. 

(JQ.  10-11  mm.  Head  and  thorax  })ale  ochreous-grey,  in  9 
whitish-mixed.  Palpi  pale  greyish,  more  or  less  whitish-suffused, 
second  joint  rough-haired,  with  two  dark  fuscous  spots.  Fore- 
wings  elongate,  rather  narrow,  costa  slightly  arclied,  in  ^  with 
moderately  broad  fold  reaching  from  base  to  |,  apex  round- 
pcjinted,  termen  somewhat  sinuate,  rather  oblique;  grey,  slightly 
whitish-.sprinkled,  in  9 '^^uch  .suffused  with  whitish,  with  irregular 
oblique  transverse  dark  fuscous  marks  and  strigulse,  costal  half  in 
^  sometimes  mostly  suffused  with  rather  dark  fuscous;  a  small 
undefined  whitish  spot  below  middle  at  |;  ocellus  margined  late- 
rally by  two  leaden-metallic  streaks  :  cilia  white,  suffusedly  barred 
with  grey.  Hindings  with  3  and  4  stalked;  grey,  veins  dai'ker; 
cilia  grey-whitish,  with  grey  subbasal  shade. 

N.8.W.:  Newcastle,  Sydney:  in  September  and  January,  four 
specimens. 

333.  A.  perspectana  Walk. 

(Grapho/ifa  persjyecfana  Walk.,  Cat.  xxviii.,  393;  llolucohi  ppr- 
upectana  Meyr.,  Proc,  Linn,  Soc,  N.  S.Wiiles,  1881,  671). 
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Q:  Brisbane -N.S.W.:  Glen  Innes  (3,500),  Sj-dney,  AVollon- 
gong -Vic:  Gisborne  (Lyell),  Melbourne —Tasm.:  Zeeban  (Find- 
lay),  Hobart  -8.  Aust.:  Mount  Lofty,  Kangaroo  Island,  Quorn, 
Port  Lincoln —W.  Ausx.:  Waroona  (Bertboud),  Albany,  Gerald- 
ton;  from  July  to  May. 

334.  A.  thalassinana  Meyr. 

{Holocola  thalassinana  Meyr.,  Proc.  Linn.  Soc.  N.S.Wales,  1881, 
672). 

N.8.W.:  Newcastle,  Sydney;  in  September,  and  from  December 
to  February.     Larva  in  spun  sboots  of  Leptospermum  hfv'ujutum. 

335.  A.  capyra,  n.sp. 

(J.  14  mm.  Head  brown.  Palpi  brown,  second  joint  rougli- 
scaled,  terminal  joint  wbitish.  Thorax  brown,  suffused  with 
blackish  anteriorly.  Forewings  elongate,  costa  gently  arched, 
without  fold,  apex  obtuse,  termen  sinuate,  rather  oblique;  ferru- 
ginou.s-ochreous,  mixed  with  fuscous  and  some  whitish  scales; 
basal  patch  occupying  f  of  wing,  suffused  with  blackish  except 
towards  dorsum  posteriorly,  where  it  includes  a  whitisli  spot, 
posterior  edge  with  an  irregular  median  prominence  followed  b}^ 
two  small  raised  white  spots,  upper  posterior;  central  fascia 
formed  by  a  patch  of  black  irroration  on  middle  of  costa,  a  trans- 
verse patch  on  dorsum  before  tornus,  and  an  irregular  black 
mark  in  disc  between  these;  three  small  blackish-marked  spots 
on  costa  posteriorly;  a  longitudinal  black  mark  towards  termen 
above  middle;  a  thick  submarginal  streak  of  leaden-gre}-  suffusion 
along  termen  :  cilia  blackish-grey.  Ilindwings  with  3  absent;  a 
subcostal  hairpencil  from  base  lying  beneath  forewings;  dark 
grey,  i-ather  thinly  scaled;  cilia  grey,  with  darker  subbasal  shade. 

N.S.W.:  Sydney;  in  August,  one  specimen  taken  on  a  fence 
during  a  high  wind.      A  (juite  peculiar  specie.s. 

33G.   A.  hortaria,  n.sp. 

9-  18  mm.  Head  and  thorax  pale  whitish-ochreous  tinged 
with  green,  patagia  light  brownish.      Palpi  fuscous,   .second  joint 

20 
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shortly  rough-scaled,  terminal  joint  whitish.  Forewings  elongate, 
moderate,  costa  moderately  arched,  apex  round-pointed,  prominent, 
termen  sinuate-indented  beneath  apex,  somewhat  oblique;  pale 
greyish-ochreous  suffused  with  dull  greenish;  costal  edge  dark 
fuscous,  with  short  paired  ochreous -whitish  strigulse;  a  triangular 
fuscous  patch  occupying  basal  third  of  costa,  its  apex  broadly 
connected  below  middle  with  a  rather  broad  irregularly  sinuate 
fuscous  streak  mixed  Avith  dark  fuscous  running  from  a  dark 
fuscous  spot  on  middle  of  dorsum  to  apex;  ocellus  tinged  with 
silvery-whitish  :  cilia  pale  ochreous,  on  upper  part  of  termen 
tinged  with  greenish,  at  apex  with  a  dark  fuscous  bar.  Hind- 
wings  with  3  and  4  stalked;  dai'k  grey,  veins  dark  fuscous;  cilia 
pale  fuscous,  with  darker  subbasal  shade. 

Vw  :  Locality  not  recorded;  one  specimen. 

337.  A.  hryojm,  n.sp. 

(J 9.  14  mm.  Head  ochreous- whitish.  Palpi  ochreous- whitish, 
with  a  few  blackish  scales,  and  a  blackish  median  spot  on  second 
joint.  Tliorax  whitish-ochreous,  slioulders  with  two  or  three 
dark  fuscoxis  strigulse  Forewings  elongate,  moderate,  costa 
moderately  arched,  in  ^  without  fold,  apex  round-pointed,  termen 
sinuate,  rather  oblique;  greenish-ochreous,  suffusedly  striated 
with  iridescent-whitish;  markings  very  undefined,  indicated  by 
irregular  black  irroration  and  strigulation  on  groundcolour;  basal 
patch  indicated  l>y  some  basal  striation,  a  rounded  patch  on  costa 
about  \,  and  a  larger  subtriangular  dorsal  patch  before  middle; 
central  fascia  indicated  by  a  small  spot  on  middle  of  costa,  an 
irregular  patch  in  disc,  and  an  acute-triangular  patch  before 
tornus,  sometimes  extended  |  across  wing;  three  small  spots  on 
postei'ior  part  of  costa,  and  a  small  black  spot  at  apex;  some 
irregular  blackish  striation  on  veins  towards  termen,  between 
two  iridescent  grey- whitish  streaks  limiting  ocellus  :  cilia  light 
greyish-ochreous  mixed  with  whitish  and  sprinkled  with  dark 
fuscous  Hindwings  with  3  and  4  stalked;  rather  dark  fuscous, 
rather  thinly  scaled:  cilia  fuscous,  with  darker  subbasal  shade. 

Q.:  Mount  Tambourine  (Turner);  in  November,  two  specimens. 
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3.38.   A.  peltofiema  Jjow. 

(Pnlrpobia  peltosemajjow.,  Trans,  lioy.  Sue.  S.  Aust.,  190S,  323). 

9.  13  mm.  Head  and  thorax  whitish-grey.  Forewings  elon- 
gate, eosta  slightly  arched,  apex  roinul-pointed,  terinen  concave, 
somewliat  oblique:  light  grey,  pai'tially  tinged  with  brownish, 
strigiilated  with  whitisli  irroration  on  a  broad  undefined  streak 
from  base  of  cosia  to  tornus;  costa  strigulated  with  black  and 
wliitish,  with  several  small  wedgeshaped  black  marks;  an  unde- 
fined triangular  darker  grey  and  fuscous  patch  iri-egularly  marked 
witli  black  extending  over  costa  from  before  middle  to  apex  and 
reaching  |  across  wing  :  cilia  light  grey  irrorated  with  white, 
with  a  blackish  bar  above  apex.  Hindwiiigs  with  3  and  4  stalked: 
grey,  \eins  dark  fuscous 

Q.;    Mackay.      Redesci-ibed  from  the  tvjjc  in  Coll.  Lower. 

339.   A.  tothastis,  n.sp. 

(J.  9  mm  Head,  palpi,  and  tliorax  grey,  palpi  ascending. 
Forewings  elongate,  ratliei'  narrow,  costa  gently  arched,  witliout 
fold,  a})ex  obtuse,  termen  slightly  sinuate,  rather  oblique;  grey, 
suffuseiUy  in-orated  with  white;  costa  blackish  strigulated  with 
white:  outer  edge  of  l)asal  patch  indicated  by  a  blackish  stria, 
obtusely  angulated  and  interrupted  in  disc,  forming  a  triangular 
spot  on  dorsum;  central  fascia  narrow,  irregular,  blackish,  running 
from  middle  of  costa  to  dorsum  before  tornus,  dilated  towards 
middle;  an  irregular  blackish  spot  on  costa  about  4,  whence  a 
stria  of  blackish  irroration  runs  through  ocellus,  margins  of 
ocellus  indicated  by  pale  leaden-grey  streaks;  a  small  blackish 
apical  spot,  edged  above  and  beneath  by  two  white  dots  :  cilia 
grey  irrorated  with  white,  and  round  apex  with  blackish.  Hind- 
wings  with  3  and  4  stalked;  grey,  in  disc  and  towards  base  thinly 
scaled;  cilia  light  grey. 

Q.:  Cairns  (Dodd);  in  November,  one  specimen. 

53.   Ancylis  Hb. 

Ancylis  Kh.,  Vvr/..  376{\826)      ty^pe  Icetana. 

Phoxopleris  Tr.,  Schmett.  Eur.  vii.,  232(1829)  ...  type  Icatana. 

Anchyiopera  Steph.,  Cat   Lep.  177  (1829)  ...  ty^e  Inndana, 
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Antennae  in  ^  shortly  ciliated.  Palpi  moderately  long,  por- 
rected,  second  joint  with  projecting  scales  above  and  beneath, 
terminal  joint  shoi^t  or  moderate.  Thorax  without  crest.  Fore- 
wings  with  apex  falcate;  7  separate,  to  termen.  Hindwings  with 
3  and  4  stalked  or  coincident,  5  approximated  to  4,  6  and  7 
closely  approximated  towards  base. 

A  genus  of  no  great  extent,  mainly  characteristic  of  northern 
temperate  regions. 

340.    A.  carpid'nna,  n.sp. 

(J  11  mm.  Head  and  thorax  pale  brownish-ochreous.  Palpi 
whitish,  towards  base  infuscated,  second  joint  with  long  rough 
spreading  hairs.  Forewings  elongate,  i-ather  narrow,  costa  gently 
arched,  without  fold,  apex  falcate,  termen  semicircularly  exca- 
vated beneath  it,  somewhat  oblique;  ferruginous-ochreous  irregu- 
larly mixed  with  whitish;  costa  obliquely  strigulated  with  white 
and  dark  fuscous;  dorsum  dotted  with  blackisli  irroration;  a 
rather  broad  suffused  white  median  streak  from  base  to  beyond 
middle;  central  fascia  indicated  by  an  oblique  dark  spot  from 
costa  before  middle;  an  irregular  patch  of  dai-k  fuscous  irroration 
extending  from  disc  beyond  middle  to  near  termen  beneath  apex; 
apical  projection  deep  ferruginous,  lower  edge  Avhite  margined 
with  a  fine  black  line  and  upper  portion  also  edged  antericjrly 
with  black  :  cilia  lioht  ferruginous-ochreous.  liindwino-s  with  3 
absent,  tornus  rather  2:)roiiiineiit;  rather  dark  grey;  cilia  light 
grey,  tinged  with  ochreous  round  apex. 

Q.:  Cairns  (Dodd);  in  October,  (me  specimen.  Also  common 
in  India  and  Ceylon. 

54.   Herpystis,  Ji.g. 

Antennae  in  ^  ciliated.  Palpi  moderate,  porrected,  second 
joint  I'ough-scaled  above  and  beneath,  terminal  joint  moderate. 
Thorax  without  crest.  Forewing.s  with  7  separate,  to  termen. 
Hindwings  with  3  widely  remote,  parallel,  4  from  angle,  5  approxi- 
mated to  4  towai'ds  base,  6  and  7  closely  approximated  towards 
base. 

Besides  the  following  species,  there  is  one  from  the  Seychelles, 
and  one  in  India. 
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341.    //.  avida,  ii.sp. 

(J.  10  mm.  Head,  palpi,  and  tliorax  light  gi'ey,  second  joint 
of  palpi  vvitli  a  ilark  grey  median  spot.  Forewings  elongate, 
costa  gently  arched,  without  fold,  ai)cx  obtuse,  termeu  faintly 
sinuate,  somewliat  ol^licjue;  grey  irrorated  with  white,  irregularly 
sprinkled  and  strigulated  with  hlackish;  costa  and  dorsum 
strigulated  with  wliite  and  blackish;  outer  edge  of  basal  patch 
suifiLsed  with  dark  fuscous,  angulated  in  middle;  central  fascia 
formed  of  dark  fuscous  suffusion,  narrow,  oblique,  forming  a 
subquadrate  blackish  spot  on  dorsum  before  tornus;  margins  of 
ocellus  indicated  by  three  or  four  small  leaden-metallic  spots;  an 
apical  patch  of  dark  fuscous  suffusion,  extended  along  termen  to 
near  tornus  :  cilia  grey  mixed  with  white,  on  upper  part  of 
termen  with  a  blackish  subbasal  line.  Hindwings  grey;  cilia 
whitish-grey,  with  darker  sul.)  basal  shade. 

Q.:  Cairns  (Dodd);  in  March,  one  specimen,  not  in  good  con- 
dition. 

55.  EucosMA  Hb. 

Eucosma  Hb.,  Zutr.  Exot.  -Schmett.  28(1823) 

type  civcuUma, 

Epiblema  Hb.,  Verz.  375(1826)      type/oendla. 

Cy(iia  Hb.,  Verz.  375(1826)  ty})e  aspidiscmia. 

NotocAia  Hb.,  Verz.  380(1826)      type  ut/dmanninna. 

Thiodiamx,  Vevz.  3d  I  (1826)         type  ci^rrma. 

Pfedisra  Tr.,  Schmett.  Eur.  viii.,  188(1830)     type  sohmdrvina. 
C  roc  id  osij  ma  ZeW.,  Is.  x.,  721(1847)  ...      type  pl>  belaud. 

Antennae  in  o*  ciliated.  Palpi  moderate,  porrected,  second 
joint  with  dense  projecting  scales  above  and  beneath,  terminal 
joint  short.  Thorax  without  crest.  Forewings  with  7  sepa- 
rate, to  termen.  Hindwings  with  3  and  4  usually  stalked, 
sometimes  connate  or  coincident,  5  closely  approximated  at 
base,   6  and  7  closely  approximated  towards  base. 

A  very  large  genus,  but  principally  developed  in  Northern 
temperate  regions  and  Africa.  The  generic  synonyms  quoted 
are  only  a  selection  from  a  very  considerable  number. 
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342.   E.  hrachyptycha,  n.sp. 

cf.  18  mm.  Head  and  thorax  blackish.  Abdomen  elon- 
gate, rather  dax'k  grey,  on  posterior  half  with  long  lateral  tufts 
of  upciirved  scales  meeting  over  back.  Forewings  elongate- 
triangular,  costa  posteriorly  gently  arched,  on  basal  fifth  with 
a  short  erectile  fold  clothed  with  dense  tuft  of  scales,  apex 
obtuse,  termen  nearly  straight,  somewhat  oblique :  fuscoxis 
irregularly  mixed  with  dark  fuscous,  more  strongly  and  suf- 
fusedly  on  basal  half  of  wing  ;  roundish  spots  of  black  suffusion 
in  disc  before  and  beyond  middle,  and  a  larger  irregular  one 
beneath  middle.  Hindwings  narrower  than  forewings,  with 
dorsal  fold,  3  and  4  connate ;  rather  dark  fuscous,  veins 
darker  ;  subdorsal  area  whitish-ochreous  ;  cilia  fuscous. 

Q.  :  Cooktown  (Meek)  ;  one  specimen,  in  indifferent  condi- 
tion, but  easily  known  by  the  structural  characters.  Also  one 
from  Ceylon,  smaller  (16  mm.),  but  otherwise  similar. 

343.    E.  helot  a  Meyr. 

(Xofoceha  helota  Meyr.,  Journ.  Bomb.  Nat.  Hist.  Soc.  xvi., 
586.) 

O*  $  .  15-26  mm.  Head  and  thorax  dark  fuscous.  Forewing 
posteriorly  dilated,  costa  in  cf  with  moderate  fold  extending 
to  middle ;  dark  bi'onzy-fuscous,  obscurely  strigulated  with 
leaden-grey  :  an  ochreous-whitish  discal  dot  at  ;.  Hindwings 
in  (J*  with  dorsal  fold  filled  with  hairs  :  fuscous.  Abdomen  in 
O*  towards  apex  densely  hairy  and  with  large  anal  tuft. 

Q.  :  Mount  Tambourine  (Turner),  in  November  ;  and  I  have 
also  another  specimen  from  Queensland,  but  without  exact 
locality.  Described  from  Ceylon,  where  it  is  a  common  species, 
and  I  have  a  specimen  from  Java. 

344.    E.  trianiiuhnin  Meyr. 

{Hnlnroln  truiiif/ulaini  Meyr.,  Proc.  Linn.  Soc.  N.  S.  Wales, 
1881,    670.) 

Q.  :  Toowoomba  (Turner)— N.S.W.  :  Sydney— Vic.  :  Gis- 
borne,  Macedon  (Lyell),  Melbourne  (Raynor) — Tasm.  : 
Hobart  (Lyell),   Launceston,  George's  Bay — S.   Aust.  :    Ade- 
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laide — W.  Aust.  :  Perth  ;  from  September  to  December. 
Larva  cylindrical,  wliitisli-grey,  faintly  purplish-tinged,  hcacl 
and  plate  of  second  segment  ochreous-brown  ;  feeds  in  a  good 
deal  of  web  and  refuse  amongst  spun  shoots  of  , !  rdritt 
decurreiis.  Pupa  in  same  position,  without  cocoon,  furnished 
with  a  transverse  row  of  small  close  oblique  spines  on  each 
abdominal  segment,  stronger  posteriorly.  An  unusually  large 
9  specimen  of  the  image  (20  mm.)  from  Hobart  is-  in  Mr. 
Lyell's  Collection. 

345.  E.  opsin,  n.sp. 

cf  9  •  14-16  mm.  Head  and  thorax  pale  grey  mixed  with 
whitish,  patagia  suffused  with  light  brown.  Palpi  white, 
second  joint  with  base  and  two  more  or  less  defined  bars 
dark  fuscous,  sometimes  nearly  obsolete.  Forewings  elongate, 
rather  narrow,  slightly  dilated  posteriorly,  costa  slightly 
arched,  in  (f  with  strong  fold  reaching  from  base  to  near  'j, 
apex  obtuse,  termen  nearly  straight,  somewhat  oblique  ;  grey 
or  fuscous,  suffused  with  brownish-ochreous,  and  finely 
sprinkled  with  white  ;  costa  strigulated  with  whitish  suf- 
fusion, fold  margined  beneath  with  white  suffusion  ; 
dorsum  dotted  with  dark  fuscoiis ;  two  undefined  oblique 
whitish  marks  or  spots  of  suffusion  above  dorsum  be- 
yond middle  :  ocellus  margined  laterally  by  two  leaden- 
metallic  striae ;  sometimes  a  white  dot  in  disc  at  |- ,  and 
some  darker  suffusion  beneath  it :  cilia  fviscous  irrorated  with 
white,  base  spotted  with  white  on  upper  part  of  termen. 
Hindwings  with  3  and  4  stalked  :  grey,  thinly  scaled  near 
base,  darker  posteriorly  ;  cilia  whitish  or  pale  grey,  becoming 
wholly  white  round  apex. 

S.  Aust.  :  Port  Lincoln  ;  in  November,  twenty  specimens. 
Allied  to  E.  frianfjulaiia,  but  lighter,  and  distinguished  by 
the  ochreous-brown  suffusion,  and  absence  of  black  markings. 

346.  E.  jjcrar/,  n.sp 

9-  13  mm.  Head,  palpi,  and  thorax  grey  sprinkled  with 
white,    palpi    rather   long,    white    towards    base.       Forewings 
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eloni^ate,  rather  narrow,  costa  gently  arched,  apex  round- 
pointed,  terraen  somewhat  sinuate,  oblique  :  white,  on  costa 
with  scattered  oblique  dark  fuscous  strigulse,  in  disc  with 
some  longitudinal  dark  fuscous  lines,  on  dorsal  f  mostly 
sviffused  with  rather  dark  fuscous,  with  several  oblique  trans- 
verse dark  fuscous  marks  and  spots  on  dorsal  half  ;  ocellus 
roundish,  margined  with  silvery-metallic  :  cilia  dark  fuscous 
mixed  with  whitish.  Hindwings  with  3  and  4  stalked  ;  grey- 
whitish,   greyer-tinged   posteriorly  ;   cilia   white. 

Vic.  :  Sale;  in  September,  one  specimen,  not  in  very  good 
condition. 

347.   E.  pleheiana  Zell. 

[Crocidosema  'plebeiana  Zell.,  Meyr.,  Proc.  Linn.  Soc.  N  S. 
Wales,  1881,  659.) 

Q.  :  Townsville  (Dodd),  Duaringa  (Barnard),  Brisbane, 
Stradbroke  I.  (Turner),  Rosewood — N.S.W.  :  Glen  Innes 
(3000  feet),  Newcastle,  Sydney,  Bathurst,  Cooma  (3000  feet) 
— Vic :  Gisborne,  Macedon  (Lyell),  Birchip  (Goudie), 
Kewell,  Melbourne — S.  Aust.  .  Mount  Gambler  (Guest), 
Mount  Lofty,  Port  Lincoln — W.  Aust.  :  Geraldton  ;  from 
July  to  April.  Larva  on  Althcta  and  Junudcid,  doubtless 
introduced  with  these  in  gardens.  The  species  occurs  now 
in  suitable  localities  throughout  a  large  part  of  the  globe. 

348.   E .  scopulosana  Meyr. 

{Batlirofonia  (?)  scopulosaixt  Meyr.,  Proc.  Linn.  Soc.  N.  S. 
Wales,  1881,  677.) 

N.S.W.  :  Sydney;  in  October. 

349.    E.  ahscondlfana  Walk. 

(Sciaphila  ahsconditana  Walk.,  Cat.  xxviii.,  351.) 
cf  9  •    16-20  mm.    Head,  palpi,  and  thorax  ochreous-whitish 
more  or  less  wholly  suffused  with  bi'ownish-ochreous  or  brown- 
ish.   Forewings  elongate,  posteriorly  dilated,  costa  moderately 
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arched,  in  cT  without  fold,  apex  obtuse,  termen  sinuate, 
somewhat  oblique :  pale  ochreous,  sometimes  sprinkled  or 
strigulated  with  rather  dark  fuscous  except  towards  dorsum, 
veins  brownish  or  brownish-ochreous  ;  basal  patch  with  outer 
edge  obtusely  angulated  below  middle,  in  d*  indicated  only 
by  a  few  dark  fuscous  scales,  in  9  with  an  irregular  reddish- 
ochreous  spot  partially  suffused  with  dark  fuscous  occupying 
angle  or  extended  to  dorsum  ;  central  fascia  indistinct, 
straiiiht,  very  slender,  fuscous,  sometimes  little  marked;  a 
cloudy  spot  of  fuscous  suffusion  towards  apex ;  a  black  dot  on 
costa  before  apex,  and  four  or  five  on  lower  part  of  termen : 
ciha  whitish-ochreous  or  pale  ochreous,  beneath  tornus  with 
a  dark  fuscous  spot.  Hind  wings  with  3  and  4  stalked;  grey; 
cilia  ochreous-whitish,  with  grey  subbasal  shade. 

N.S.W.  :    Sydney;  in   September  and  October,    five  speci- 
mens. 

350.   E.    trepida,   n.sp. 

9  .  12  mm.  Head  and  thorax  pale  ochreous,  face  ochreous- 
whitish.  Palpi  light  violet-fuscous,  second  joint  with  a  pale 
ochreous  band  before  apex,  terminal  joint  rather  long.  Fore- 
wings  elongate,  posteriorly  slightly  dilated,  costa  gently 
arched,  apex  round-pointed,  rather  prominent,  termen 
sinuate-concave,  somewhat  oblique:  brownish-ochreous,  stri- 
gulated  throughout  with  dark  fuscous  ;  costa  posteriorly  with 
pairs  of  whitish  strigulae,  from  which  in  middle  and  at  |- 
proceed  two  blue-leaden-metallic  lines  very  obliquely  outward 
to  near  termen,  thence  obtusely  angulated  and  continued  to 
form  margins  of  ocellus,  which  is  mostly  occupied  by  three 
undefined  spots  of  blackish  irroration  ;  a  small  dark  fuscous 
spot  at  extreme  apex,  preceded  by  a  leaden-metallic  mark  : 
cilia  ochreous-greyish  [imperfect],  with  dark  leaden-fuscous 
basal  line.  Hindwings  with  3  and  4  stalked;  fuscous, 
anteriorly  thinly  scaled,  veins  darker  ;  cilia  whitish-fuscous, 
with   fuscous  subbasal  shade. 

Q.  :  Cairns  (Dodd)  ;  one  specimen.     Type  in  Coll.  Lower. 
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351.  E.  pervicax,  n.sp. 

cT  9  •  16-18  mm.  Head  and  thorax  whitish-ochreous,  crown 
and  thorax  speckled  in  o"  with  grey,  in  9  with  red-brownish. 
Palpi  ochreous- whitish,  in  (f  sprinkled  with  dark  grey.  Fore- 
wings  elongate,  moderate,  costa  gently  arched,  in  cf  without 
fold,  apex  obtuse,  termen  sinuate-indented,  little  oblique ; 
ochreous-brownish,  in  cf  sprinkled  with  dark  grey,  in  9 
tinged  with  red-brownish  towards  costa  anteriorly ;  costa 
strigulated  with  dark  fuscous,  interspaces  more  or  less 
whitish,  especially  in  cf  posteriorly  :  a  broad  very  undefined 
streak  of  dark  fuscous  irroration  and  strigulation  above 
middle  from  near  base  to  near  termen,  in  9  more  reddish- 
brown  posteriorly  ;  several  leaden-metallic  strigulse  on  costa 
posteriorly,  of  which  one  from  middle  is  extended  as  an 
oblique  leaden-metallic  line  to  ocellus,  and  another  from 
before  f  to  termen  beneath  apex  ;  ocellus  suffused  with  white 
and  margined  with  silvery-metallic,  containing  from  two  to 
four  short  black  dashes  towards  posterior  edge :  cilia  dark 
fuscous  closely  irrorated  with  ochreous- whitish.  Hindwings 
with  3  and  4  short-stalked  ;  rather  dark  fuscous,  in  cf  lighter 
anteriorly  ;  cilia  grey  irrorated  with  whitish,  with  dark  grey 
subbasal    shade. 

N.   AuST.  :  Port  Darwin  (Dodd)  ;  two  specimens. 

56.   Procoronis,  n.g. 

Antennae  in  cf  simple.  Palpi  moderate,  ascending,  second 
joint  shortly  rough-scaled  anteriorly,  terminal  joint  short. 
Thorax  without  crest.  Forewings  with  7  separate,  to  costa. 
Hindwings  with  3  and  4  connate,  5  closely  approximated  at 
base,  6  and  7  closely  approximated  towards  base. 

Type  P.  I'hothias.  There  is  no  costal  fold  in  this  or  any 
of  the   following  genera. 

352.  P.  caUirrlioa,  n.sp. 

cf .  17  mm.  Head  brownish-ochreous.  Palpi  ochreous  suf- 
fused with  whitish,  second  joint  with  a  fuscous  .spot  above 
middle.       Thorax     greyish-ochreous.        Forewings     elongate, 
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rather  narrow,  somewhat  dilated  posteriorly,  costa  slightly 
arched,  apex  rounded-obtiisc,  ternien  abruptly  sinuate- 
indented,  hardly  oblique:  greyish -ochreoiis,  more  or  less 
mixed  with  whitish  suffusion,  especially  on  margin  of  mark- 
ings ;  costal  edge  dark  fuscous  with  pairs  of  oblique  white 
strigulse,  from  one  of  which  in  middle  a  white  line  rvms 
beneath  costa  to  apex,  preceded  by  two  or  three  short  black 
dashes  on  veins  ;  a  moderately  broad  brownish-ochreous  streak 
from  base  above  middle  to  apex,  sinuate  downwards  on  pos- 
terior half,  and  containing  some  small  spots  of  dark  fuscous 
suffsion  posteriorly  ;  a  broad  rather  dark  fuscous  streak  along 
dorsum  from  base  to  tornus,  attenuated  at  base,  upper  edge 
with  two  slight  prominences  before  middle  and  two  othei's  at 
tornus,  its  posterior  extremity  surrounded  with  bluish-silvery 
suffusion  ;  four  or  five  undefined  blackish  dots  or  minute 
dashes  before  termen  :  cilia  pale  greyish-ochreous  mixed  with 
bluish-silvery-whitish,  round  apex  reddish-ochreous.  Hind- 
wings  dark  fuscous,  thinly  scaled,  with  a  broad  darker  ter- 
minal fascia  ;  cilia  dark  grey,  outer  half  whitish. 
New  Guinea  :   Sudest  I.  (Meek)  ;  two  specimens. 

353.   P.   rhothias,  n.sp. 

O*  9  •  28-32  mm.  Head  and  thorax  pale  ochreous  variably 
suffused  with  brownish-ochreous,  in  one  specimen  crown  and 
centre  of  thorax  rather  dark  fuscous  and  patagia  whitish- 
ochreous.  Palpi  ochreous- whitish,  base  of  terminal  joint  and 
a  subapical  ring  of  second  more  or  less  fuscous  or  dark  fuscous. 
Forewings  elongate,  somewhat  dilated  posteriorly,  costa  gently 
arched,  apex  obtuse,  termen  abruptly  excised  beneath  apex, 
little  oblique  ;  in  cT  whitish-ochreous  more  or  less  obscurely 
streaked  longitudinally  with  light  brownish-ochreous  or  grey- 
ish-ochreous suffusion,  in  9  ochreous-brown  ;  costa  except  near 
base  dark  fuscous  with  short  ochreous-whitish  strigulse  :  edge 
of  basal  patch  more  or  less  indicated  on  lower  half  by  unde- 
fined fuscous  or  dark  brown  suffusion  ;  an  irregular  transverse 
more   or   less  interrupted    dark    fuscous   spot  in   disc    beyond 
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middle,  in  one  pale  cT  obsolete ;  costal  area  more  or  less 
suffused  with  dark  brown  on  posterior  half,  sometimes  marked 
with  ochreous-whitish  and  blackish  streaks ;  dorsum  some- 
times suffused  with  dark  fuscous,  in  one  o*  a  broad  dark 
fuscous  streak  along  dorsum,  contrasted  with  pale  whitish- 
ochreous  remainder  of  wing  ;  sometimes  two  or  three  blackish 
dots  towards  tcrmen  below  middle :  cilia  whitish-ochreous  or 
pale  ochreous,  above  apex  brown,  beneath  tornus  with  a 
blackish  spot.  Hindwings  dark  fuscous  ;  cilia  greyish,  with 
dark  fuscous  subbasal  shade. 

Solomon  Is.  ;  Guadalcanar,  New  Georgia,  Choiseul  (Meek) 
— New  Guinea;  Sariba  I.  (Meek) — Moluccas;  Mangola 
(Doherty)  ;  seven  specimens.  Very  variable,  but  easy  of 
recognition. 

57.  Bactra  Steph. 

ApheJia  Steph.,  Cat.  Brit.  Ins.   180  (1829) 

(praeocc.)    type   hinceolana. 

Bactra    Steph.,    111.    Brit.    Ent.    iv.,     124 

(1834)    type   lanceolana. 

Antennae  in  cf  ciliated.  Palpi  moderate  or  long,  porrected, 
second  joint  with  projecting  scales  above  and  beneath,  ter- 
minal short.  Thorax  without  crest.  Forewings  with  7 
separate,  to  termen.  Hindwings  with  3,  4,  5  closely  approxi- 
mated at  base,  6  and  7  stalked. 

This  genus,  formerly  regarded  as  represented  throughout 
most  of  the  world  by  one  very  variable  species,  is  now 
recognised  as  consisting  of  a  considerable  number  of  closely 
allied  and  generally  similar  species.  These  would  often  be 
very  difficult  to  separate  by  the  markings  of  forewings  ;  but 
the  shape  of  the  forewings,  the  length  of  the  palpi  (usually 
somewhat  longer  in  9  than  in  cf ),  and  sometimes  the  colour 
of  hindwings  give  reliable  characters,  and  the  species  so 
defined  are  found  to  be  superficially  and  geographically 
consistent.  Probably  most  or  all  are  attached  to  rushes 
(Juncus)  or  allied  plants.      Collectors  have  usually  neglected 
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the  group,  on  the  supposition  that  they  were  dealing  with  a 
well-known  cosmopolitan  species,  and  good  series  of  the 
different  forms  are  much  needed.  The  true  IdnccohciKi  Hh., 
does  not  occur  in  the  Oriental  or  Australian  regions. 

354.  B.  phaulopa,  n.sp. 

cf.  12  mm.  Head,  palpi,  and  thorax  light  brownish- 
ochreous,  palpi  2|.  Antennal  ciliations  minute.  Forewings 
elongate,  costa  gently  arched,  apex  obtuse,  termen  slightly 
sinuate,  oblique ;  light  brownish-ochreous,  irregularly 
sprinkled  with  dark  fuscous ;  costa  and  dorsum  strigulated 
with  dark  fuscous ;  some  undefined  dark  fuscous  suffusion 
along  lower  margin  of  cell  from  near  base  to  its  posterior 
extremity  ;  a  dark  fuscous  terminal  line  :  cilia  pale  brownish- 
ochreous,  slightly  sprinkled  with  grey.  Hindwings  rather 
dark  grey  ;  cilia  whitish-grey. 

New  Guinea;  Kei  Is.;  one  specimen. 

355.  B.    o/jfrn/iifs,    n.sp. 

cT  ?  •  15-21  mm.  Head  and  thorax  whitish-ochreous  or 
brownish-ochreous.  Palpi  2|-2^,  ochreous-whitish,  somewhat 
mixed  with  dark  fuscous.  Antennal  ciliations  in  cT  f .  Fore- 
wings  elongate,  in  9  rather  narrow,  posteriorly  slightly 
dilated,  costa  gently  arched,  apex  obtuse,  termen  almost 
straight,  rather  oblique;  ochreous-brown  or  pale  brownish, 
more  or  less  mixed  and  suffused  with  ferruginous-ochreous, 
veins  posteriorly  usually  with  darker  lines,  in  cf  more  or  less 
wholly  irrorated  with  dark  grey  or  fuscous  ;  costa  and  dorsum 
shortly  strigulated  with  dark  fuscous  ;  a  more  or  less  indi- 
cated broad  median  streak  of  darker  suffusion  from  base  to 
apex,  in  (f  margined  above  by  a  white  streak  except  towards 
apex,  often  marked  with  a  round  dark  fuscous  spot  at  ^,  an 
elongate  dark  fuscous  or  blackish  mark  beyond  middle,  and 
a  dark  fuscous  or  blackish  streak  towards  apex,  but  these  are 
sometimes  obsolete  ;  a  narrow  ocellvis  margined  by  two  leaden- 
metallic  streaks,  outer  contined  as  a  strongly  curved  leaden- 
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metallic  stria  to  costa  at  |,  in  9  both  sometimes  obsolete : 
cilia  whitish-ochreoiis  or  pale  oclireous,  more  or  less  sprinkled 
with  dark  fuscous.  Hindwings  in  cT  light  grey,  in  5  whitish- 
grey,  veins  grey  ;  cilia  grey-whitish,  with  light  grey  subbasal 
line. 

Q.  :     Cooktown     (Meek),    Stanthorpe     (Turner)— N.S.W.  : 
Sydney — Vic :      Melbourne    (Raynor)  ;     from    December    to 
February,  eight  specimens.     Also  occurs  in  New  Zealand,  and 
is  probably  widely  distributed  in  Australia. 

356.    B.  sci/t/iro'pa,  n.sp. 

9  .  17  mm.  Head  and  thorax  brownish-ochreous.  Palpi 
1|,  pale  ochreous  irrorated  with  fuscous,  terminal  joint  dark 
fuscous.  Forewings  elongate,  posteriorly  dilated,  costa  gently 
arched,  apex  obtuse,  termen  hardly  sinuate,  rather  oblique  ; 
brown,  veins  po.steriorly  lined  with  dark  fuscous:  costa  and 
dorsum  shortly  strigulated  with  dark  fuscous ;  a  roundish 
submedian  spot  of  dark  fuscous  suflusion  at  i,  another  less 
marked  beyond  lower  angle  of  cell,  and  a  triangular  patch 
resting-  on  termen  beneath  apex  ;  a  dark  fuscous  line  along 
termen.  Hindwings  rather  light  fuscous,  veins  darker:  cilia 
whitish-fuscous,   with   fuscous  subbasal  line. 

Timor  :  Dilli  (Doherty)  :  in  May,  one  specimen. 

357.   Ji.   plufopis,  n.s]). 

cf  9  •  11-14  mm.  Head  and  thorax  in  o*  ochreous-whitish 
tinged  with  brownish,  in  9  brownish.  Palpi  l|-2,  dark 
fuscous,  apex  of  second  joint  whitish.  Antennal  ciliations  in 
cT  \.  Forewings  elongate,  posteriorly  hardly  dilated,  costa 
slightly  arched,  apex  obtuse,  termen  slightly  rounded, 
obliqvie :  in  cf  pale  whitish-brownish,  in  9  light  ochreous- 
brown,  more  or  less  sprinkled  or  strigulated  with  dark  fuscous, 
and  veins  posteriorly  lined  with  dark  fuscous  ;  costa  obliqviely 
strigulated  with  dark  fuscous,  alternating  with  ochreous- 
whitish  ;  a  roundish  spot  suffusedly  outlined  with  dark  fuscous 
in  disc  before  middle,  and  an  undefined  elongate  mark  of 
dark  fuscous  suffusion  in  disc  about  ^  :  a  dai'k  fuscous  lino 
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along  termen  :    cilia  greyish  with  several   dark   fuscous   lineb 
and  rows  of  whitish  points.     Hindwings  grey,  lighter  towards 
base;  cilia  pale  grey,  with  darker  subbasal  shade. 
New  Guinea;  Sudest  1.  (Meek)  ;  two  specimens. 

358.    B.  hlepharopis,  n.sp. 

cf  9  •  14-15  mm.  Head  and  thorax  ochreous-whitish. 
Palpi  2|-2.',,  whitish,  second  joint  with  rather  long  roiigh 
hairs,  with  a  blackish  mcch'aii  spot.  Antennal  ciliations  in 
cT  \-  Forewings  elongate,  postei'iorly  slightly  dilated,  costa 
slightly  arched,  apex  obtuse,  termen  slightly  rounded, 
oblique;  pale  whitish-ochreous,  with  a  few  scattered  dark 
fuscous  scales  and  strigulae  ;  costa  and  dorsum  shortly  strigu- 
lated  with  blackish  ;  a  roundish  submedian  spot  of  blackish 
irroration  before  middle,  and  another  more  irregular  and  less 
strongly  marked  at  |  ;  an  undefined  patch  of  dark  fuscous 
suffusion  on  upper  part  of  termen  ;  a  blackish  line  along 
termen  :  cilia  dark  fuscous  irrorated  with  whitish,  on  torniTS 
suffused  with  whitish.  Hindwings  grey,  lighter  towards  base  : 
cilia   grev-whiti.sh  with  grey  subbasal  shade. 

Q.  :  Duaringa  (Barnard),  Brisbane  (Turner)  ;  in  April  and 
May,  three   specimens. 

359.   B.  sralopias,  n.sp. 

9-  11  mm.  Head  pale  grey.  Palpi  2,  ochreous-whitish 
suffused  with  light  grey.  Thorax  whitish-ochreous  suffused 
with  light  grey.  Forewings  elongate,  rather  narrow,  costa 
gently  arched,  apex  obtuse,  termen  straight,  oblique  ;  bronzy- 
fuscous,  sprinkled  with  dark  fuscous,  with  suffused  irregular 
leaden-grey  striae,  more  distinct  posteriorly,  two  of  these 
enclosing  ocellus  ;  costa  strigulated  with  whitish  ;  veins  pos- 
teriorly dark-lined  :  cilia  grey  irrorated  with  whitish  points, 
with  three  blackish-grey  lines.  Hindwings  whitish-grey;  cilia 
grey- whitish. 

N.  AusT.  :  Port  Darwin  (Dodd)  :  one  specimen.  It  may  be 
noted  that,  in  this  genus,  the  hindwings  of  the  9  tend  to  be 
paler  than  those  of  the  cf ,  which  is  contrary  to  the  prevailing 
rule. 
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58.   PoLYCHROsis  Rag. 
rolychrosls  Rag.,  Ann.  See.  Ent.  Fr.  Ixiii., 

209  (1894) ty].e  hotrava. 

Syntozyga    Low.,    Trans.     Roy.     Soc.     S. 

Austr.  XXV. ,  70  (1901) type  psammetalla. 

Byrsoptera    Low.,    Trans.     Roy.     Soc.     S. 

Austr.  XXV.,  77  (1901) type  .rylif<t is. 

Antennae  in  cf  ciliated.  Palpi  moderately  long,  porrected, 
second  joint  rough-scaled  above  and  beneath.  Thorax  with 
crest.  Forewings  with  7  separate,  to  termen.  Hindwings 
with  3,  4,  5  more  or  less  remote,  6  and  7  connate  or  stalked. 

A  genus  of  some  extent,  widely  distributed  in  Asia, 
Europe,  and  Africa,  probably  of  Indo-Malayan  origin. 

360.    P.  hotrana  Schiff. 

(Eud&niis  hotrana  Meyr.,  Proc.  Linn.  Soc.  N.  S.  Wales, 
1881,  649;  Gi-apholita  parvulana  Walk.,  Cat.  xxviii.,  391.) 

Q.  :  Brisbane  (Turner),  Rosewood — N.S.W.  :  Sydney  ;  from 
March  to  September,  and  in  November.  Larva  in  spun  shoots 
of  the  grape-vine,  with  which  it  has  been  introduced  ;  occurs 
now  commonly  in  Europe,  Africa,  and  N.   America. 

361.   P.  xylistis  Low. 

(Byrsopfe7'a  .ry/lsfis  Low.,  Trans.  Roy.  Soc.  S.  Austr.  1901, 
77.) 

Q.  :  Townsville  (Dodd),  Mackay,  Cooktown  (Lower)  ;  in 
November.  Specimens  received  from  Mr.  Dodd  are  stated  to 
have  been  bred,  but  without  particulars. 

362.    r.  sedifera,  n.sp. 

q".  11-13  mm.  Head,  palpi,  and  thorax  ochreous-whitish, 
palpi  subascending,  second  joint  more  or  less  mixed  with 
dark  fuscous  towards  middle.  Antennal  ciliations  1.  Fore- 
wings  elongate,  posteriorly  dilated,  costa  gently  arched,  apex 
obtuse,  termen  straight,  somewhat  oblique  ;  greyish-ochreous, 
groundcolour  mostly  obliterated  by  suffused  subconfluent 
whitish  striae  rising  from  pairs  of  costal  strigulae,  costa  dark 
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fuscous  between  these ;  basal  patch  strigulated  with  grey, 
outer  edge  obtusely  angulated  in  middle,  lower  portion 
formed  by  an  acute-triangular  patch  marked  with  dark 
fuscous  strigce ;  central  fascia  greyish-ochreous  more  or 
less  sprinkled  and  edged  with  dark  fuscous,  hardly 
oblique,  somewhat  curved,  entire,  outer  edge  with 
an  acute  projection  at  {  and  a  long  narrow  projection 
below  middle ;  a  subtriangular  greyish-ochreous  spot  mixed 
with  dark  fuscous  on  dorsum  before  tornus,  round  which  are 
some  indistinct  pale  leaden-metallic  streaks  representing 
ocellus  :  a  greyish-ochreous  streak  more  or  less  mixed  with 
dark  fuscous  from  costa  at  f  to  middle  of  termen,  slender  on 
upper  third,  rest  dilated,  preceded  and  followed  by  pale 
leaden-metallic  strigae ;  a  dark  fuscous  spot  at  apex:  cilia 
whitish,  with  dark  fuscous  basal  line.  Hindwings  grey  ;  cilia 
grey-whitish,    with   dark  grey   subbasal   line. 

Q.  :  Cairns  (Dodd),  Brisbane,  Gympie  (Turner)  ;  from 
February  to  April,  four  specimens.  This  and  the  following 
species  are  nearly  allied  to  the  Indian  F.  ephippias  Meyr. 

363.   P.  anconia,  n.sp. 

c^.  12-14  mm.  Head,  palpi,  and  thorax  ochreous-whitish, 
palpi  porrected,  second  joint  with  a  median  spot  of  fuscous 
suffusion,  thorax  somewhat  sprinkled  with  fuscous.  Antennae 
serrulate,  simple.  Forewings  elongate-triangular,  costa 
moderately  arched,  apex  obtuse,  termen  straight,  somewhat 
oblique ;  light  greyish-ochreous ;  costa  dark  fuscous,  with 
pairs  of  whitish  strigulse  whence  arise  subconfluent  glossy 
ochreous-whitish  striae  obliterating  nearly  all  groundcolour ; 
markings  more  or  less  suffused  with  deeper  ochreous  and 
sprinkled  or  strigulated  with  dark  fuscous  ;  a  moderate  basal 
patch,  its  outer  edge  obtusely  angulated  in  middle,  with  a 
more  or  less  marked  prominence  above  this,  and  sinuate 
inwards  on  lov/er  half ;  central  fascia  interrupted  below 
middle,  \ipper  half  rather  narrow,  oblique,  its  posterior  edge 
obtusely   angulated    in    middle    and    with    a   narrow    rather 
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strong  prominence  at  extremity,  lower  portion  forming  a 
blotch  extending  nearly  along  posterior  half  of  dorsum,  its 
upper  side  angularly  emarginate  and  two  upper  angles  pro- 
jecting ;  a  streak  from  f  of  costa  to  middle  of  termen,  upper 
half  very  slender,  lower  dilated  ;  two  strigse  from  costa  to 
termen  above  this,  first  leaden-metallic  on  lower  half ;  a 
small  apical  spot ;  indications  of  leaden-metallic  strigae  about 
ocellus :  cilia  ochreous-whitish,  with  two  fuscous  shades 
becoming  dark  fuscous  at  apex  and  obsolete  towards  tornus. 
Hindvvings  grey ;  cilia  grey-whitish,  with  grey  basal  shade. 

Q.  :  Brisbane,  Toowoomba  (Turner);  in  March  and  April, 
five  specimens. 

364.   P .  psammetalla  Low. 

{Syntozyga  psammetalla  Low.,  Trans.  Roy.  Soc.  S.  Austr. 
1901,   70.) 

Q.  :  Townsville  (Dodd),  Duaringa  (Barnard),  Cooktown 
(Lower) ;  in  December  and  January. 

59.  LoBESiA  Guen. 
Lobesia  Guen.,  Eur.  Micr.  Ind.  59  (1845)...     type  pprmixfana. 
Lomaschiza    Low.,    Trans.    Roy.     Soc.     S. 

Austr.  xxv.,  68  (1901) type  phpsophora. 

Antennae  in  d*  simple.  Palpi  moderate,  porrected,  second 
joint  with  rough  projecting  scales  above  and  beneath,  ter- 
minal joint  short.  Thorax  with  bifid  crest.  Forewings  with 
7  separate,  to  termen,  8  and  9  approximated,  10  and  11 
approximated.  Hindwings  with  3  and  4  closely  approximated 
at  base,  5  approximated,  6  and  7  closely  approximated 
towards  base. 

A  very  small  genus,  but  represented  in  Europe,  Asia,  and 
Africa,  as  well  as  Australia,  by  nearly  allied  species. 

365.   L.  physophora  Low. 

{Lomaschiza  physophora  Low.,  Trans.  Roy.  Soc.  S.  Austr. 
1901,  69.) 

Q.  :  Townsville  (Dodd),  Cooktown,  Mackay  (Lower)  ;  in 
June  and  July. 
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60.   Steriphotis,  n.g. 

Antennae  in  cf  simple.  Palpi  moderate,  porrected,  second 
joint  with  projecting  scales  above  and  beneath,  terminal 
joint  short.  Thorax  with  bifid  crest.  Forewings  with  7  and 
8  in  cf  stalked,  in  9  approximated  at  base,  7  to  termen,  9 
closely  approximated,  10  nearer  11  than  9.  Hindwings  with 
3  and  4  connate,  5  absent,  6  and  7  stalked. 

Type  S.  peltophora  Meyr. 

366.  S.  jjelfophora,  n.sp. 
cf  9  •  12-13  mm.  Head  light  fuscous.  Palpi  fuscous  mixed 
with  dark  fuscous,  tip  whitish.  Thorax  light  fuscous  sprinkled 
with  white,  anteriorly  and  posteriorly  mixed  with  dark  fus- 
cous and  blackish.  Forewings  elongate,  posteriorly  dilated, 
costa  hardly  arched,  apex  obtuse,  termen  slightly  rounded, 
somewhat  obliqvie  :  whitish-fuscous  with  bluish-violet  irides- 
cence, with  some  scattered  dark  fuscous  strigulas ;  costa  and 
dorsum  strigulated  with  dark  fuscous,  costa  with  pairs  of 
whitish  strigulse  :  markings  brown  partially  edged  and  marked 
with  black  :  a  narrow  basal  fascia,  widest  on  dorsum  ;  a 
straight  slightly  oblique  transverse  streak  about  ^,  hardly 
reaching  dorsum,  less  developed  in  cf  ;  central  fascia  well- 
marked,  little  oblique,  moderate,  narrowed  towards  costa, 
posterior  edge  prominent  or  angulated  in  middle  ;  a  small  spot 
on  costa  at  f ,  and  one  at  apex  ;  a  rounded  blotch  before  ter- 
men in  middle,  connected  with  middle  of  termen,  and  with 
a  suffused  striga  or  undefined  branch  running  to  tornus  :  cilia 
fuscous  with  obscure  indications  of  violet-whitish  bars.  Hind- 
wings  fuscous,  thinly  scaled  towards  base,  darker  posteriorly 
and  on  veins;  cilia  whiti.sh-fuscous,  with  fuscous  subbasal  line. 
Q.:  Brisbane  (Turner);  from  January  to  March,  three  specimens. 

367.   S.  e.rtrusana  Walk. 
{QraphoVita  r.rfruKniia  Walk.,  Cat.  xxviii.,  .S92.) 
9-    16  mm.    Head,  palpi,  and  thorax  fuscous,  thorax  dor- 
sally  suffused   with   dark   fuscous.     Forewings   elongate,   pos- 
teriorly  dilated,    costa   hardly   arched,   apex   obtuse,    termen 
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slightly  rounded,  somewhat  oblique  ;  pale  fuscous,  with  scat- 
tered dark  fuscous  scales  and  strigulse ;  costa  and  dorsum 
shortly  strigulated  wth  dark  fuscous ;  basal  patch  slightly 
darker,  forming  a  suffused  dark  fuscous  spot  on  dorsum 
towards  base,  outer  edge  angulated  near  costa;  a  strongly 
curved  anteriorly  convex  blackish -fuscous  streak  rising  from 
dorsum  beyond  middle,  extending  f  across  wing,  its  extremity 
strongly  curved  over  posteriorly  ;  a  small  slightly  darker  spot 
on  middle  of  costa  ;  a  large  fuscous  apical  patch,  becoming 
darker  fuscous  anteriorly,  its  edge  running  from  f  of  costa  to 
tornus,  including  two  pairs  of  whitish  costal  strigulse,  a 
whitish  dot  on  termen  above  middle,  and  some  indistinct  pale 
marking  towards  apex :  cilia  rather  dark  fuscous,  with  rows 
of  whitish  points.  Hindwings  rather  dark  fuscous,  thinly 
scaled  towards  base,  darker  posterioi'ly;  cilia  whitish-fuscous, 
with  darker  subbasai  line. 

Q.  :  Brisbane  (Lucas)  ;  one  specimen.  Walker's  type  was 
from   the   same  district. 

61.  Proschistis  Me3'r. 
Proschistis  Meyr.,  Journ.   Bomb.  Nat.  Hist.  Soc. 

xvii.,  731(1907) type  zahnta. 

Antennre  in  cf  ciliated.  Palpi  moderate,  porrected,  second 
joint  with  rough  projecting  scales  above  and  beneath,  termi- 
nal joint  moderate.  Thorax  with  small  crest.  Forewings 
with  7  and  8  separate,  7  to  termen.  Hindwings  with  3,  4,  5 
approximated  at  base,  6  and  7  approximated  towards  base. 

Represented  at  present  by  several  Indian  species. 

368.  F.  actcm,  n.sp. 
cf  $  .  17-24  mm.  Head  and  thorax  ochreous-brownish  or 
pale  ochreous.  Palpi  pale  ochreoiis,  second  joint  with  three 
small  dark  fuscous  spots.  Antennal  ciliations  in  cf  \.  Fore- 
wings  moderate,  rather  dilated  posteriorly,  costa  moderately 
arched,  apex  obtuse,  termen  slightly  sinuate,  vertical  ;  fer- 
ruginous-ochreous-brown,  usually  paler  towards  costa  anteri- 
orly,  in    O    sometimes  suffused   with   pale   ochreous   on  basai 
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half ;  costal  edge  dark  fuscous  with  pairs  of  pale  ochreous 
stricjulse  on  anterior  half  and  whitish  strigulae  on  posterior 
half :  a  rather  narrow  fascia  of  deeper  ferruginous-brown 
suffusion,  posterior  edge  sharply  defined,  white-margined, 
running  from  middle  of  costa  to  dorsum  near  tornus,  followed 
by  a  broad  band  of  whitish  suffusion  ;  an  irregular  elongate 
ferruginous-brown  patch  lying  between  this  and  an  oblique 
leaden-metallic  stria  from  costa,  resting  on  middle  of  termen  ; 
ocelhxs  small,  whitish,  obscui-ely  edged  with  pale  silvery- 
metallic,  and  marked  with  three  short  brown  dashes  mixed 
with  dark  fuscovis ;  apex  dark  ferruginous-brown :  cilia 
ochreous-M-hitish,  more  ochreous-tinged  posteriorly,  above  apex 
dark  fuscous,  in  middle  of  termen  with  a  brown  bar.  Hind- 
wings  grey,  obscurely  darker-strigulated  posteriorly;  cilia  whitish- 
grey,  with  subbasal  line. 

Solomon  Is.  :  Choiseul,  Isabel  I.  (Meek) ;  nine  specimens. 

62.   Anathamna,  n.g. 

Antennae  in  cf  simple.  Palpi  moderate,  porrected,  second 
joint  rough-scaled  above  and  beneath,  terminal  joint  short  or 
moderate.  Thorax  with  small  crest.  Forewings  with  7  and 
8  stalked,  7  to  termen.  Hindwings  with  3,  4,  5  approximated 
at  base,  6  and  7  closely  approximated  towards  base. 

Type  A.  osfmrifis  Meyr.  This  genus  is  undoubtedly  in  its 
right  position  here,  but  the  peculiar  form  of  wing  gives  a 
superficial  resemblance  to  some  of  the  typical  I'ortricidce, 
which  is  supported  to  some  extent  by  the  colouring. 

369.   A.  jjland,  n.sp. 

d*  9 .  16-19  mm.  Head  and  thorax  brownish-ochreous. 
Palpi  whitish-yellowish,  second  joint  suffused  with  pale  violet- 
fuscous  towards  apex.  Forewings  oblong,  costa  anteriorly 
moderately,  posteriorly  slightly  arched,  apex  obtuse,  termen 
hardly  sinuate,  vertical ;  brownish-ochreous,  with  faint  lilac 
reflections  ;  costa  obliquely  strigulated  with  dark  fuscous  and 
ochreous-whitish ;   lower    half    of    an    oblique    central    fascia 
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represented  by  slightly  darker  brownish  suffusion  ;  a  slightly 
darker  very  oblique  streak  edged  with  ochreous-whitish  from 
costa  beyond  middle  to  termen  above  middle,  where  it  forms 
a  small  dark  fuscous  spot :  cilia  pale  ochreous.  Hindwings 
rather  dark  grey  ;  cilia  grey-whitish,  basal  half  grey. 

N.  AusT.  :  Port  Darwin  (Dodd)  ;  three  specimens.  Very 
close  to  A .  ostracitis,  but  certainly  distinct  by  the  different 
shape  of  wing,  the  costa  being  less  arched  anteriorly,  and 
slightly  arched  instead  of  sinuate  posteriorly  ;  further  the  face 
is  not  darker  than  the  head,  and  the  palpi  are  much  paler- 
coloured. 

.370.  A.  ostracitis,  n.sp. 

cf  9  •  16-18  mm.  Head  and  thorax  brown,  face  darker. 
Palpi  dark  iridescent  violet-fuscous,  whitish  towards  base 
beneath,  second  joint  with  median  spot  in  cT  yellowish,  in  9 
ochreous-whitish,  terminal  joint  whitish  towards  apex.  Fore- 
wings  oblong,  costa  anteriorly  strongly  arched,  posteriorly 
slightly  sinuate,  apex  obtuse,  termen  slightly  sinuate,  vertical ; 
brownish-ochreous,  more  or  less  suffused  with  brownish  on 
dorsal  half ;  costa  dark  fuscous  obliquely  strigulated  with 
whitish-ochreous :  some  undefined  fuscous  suffusion  towards 
dorsum  before  middle,  and  an  undefined  transverse  blotch  of 
fuscous  suffusion  resting  on  dorsum  about  f ;  apical  area 
ochreous-brovnish,  crossed  by  two  veiy  oblique  pale  partially 
leaden-metallic  striae  from  costa,  between  which  is  a  small 
darker  brown  spot  on  termen  above  middle :  cilia  pale 
ochreous,  towards  tips  whitish.  Hindwings  dark  grey;  cilia 
ochreous-whitish,  suffused  with  grey  towards  base. 

New  Guinea:  Sudest  T.  (Meek)  ;  five  specimens. 

371.   A.  syringias,  n.sp. 

9  .  20  mm.  Head  and  thorax  pale  ochreous.  Palpi  whitish- 
ochreous,  second  joint  with  a  fuscous  bar.  Forewings  oblong, 
costa  anteriorly  strongly  arched,  posteriorly  slightly  sinviate, 
apex  obtuse,  termen  faintly  sinuate,  vertical  ;  light  brownish, 
suffusedly    mixed    with    whitish-ochreous ;    costal    edge    dark 
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fuscous  obliquely  striijulated  with  ochreous-whitish,  with  a 
brown  subcostal  streak  from  before  middle  to  near  apex ;  a 
brown  median  streak  from  base  to  near  termen,  anteriorly 
rather  sinuate  upwards,  beneath  prominent  beyond  middle  ; 
a  broad  brown  dorsal  streak  from  base  to  near  tornus,  nar- 
rowed posteriorly,  upper  edge  somewhat  prominent  in  middle; 
a  curved  brown  streak  from  beneath  costa  at  f  to  middle  of 
termen  ;  a  small  brown  elongate  spot  above  tornus  ;  cilia  pale 
ochreous,  towards  tips  whitish.  Hindwings  fuscous;  cilia  pale 
ochreous,   outer  half  ochreous-whitish. 

Solomon  Is.  :   Choiseul  (Meek) ;  one  specimen. 

63.  Helictophanes  Meyr. 

llelictophanes  Meyr.,  Proc.  Linn.  Soc.  N.   S. 

Wales,  1881,  637  type   uberana. 

Antennae  in  cf  ciliated.  Palpi  moderate,  porrected,  second 
joint  with  rough  projecting  hairs  above  and  beneath,  terminal 
joint  moderate.  Thorax  with  bifid  crest.  Forewings  with  7 
and  8  separate,  7  to  costa.  Hindwings  with  3  and  4  stalked, 
5  approximated  at  base,  6  and  7  stalked. 

Now  restricted  to  the  single  species. 

32.   H.  uherana  Meyr. 

{HeUctojjhanes  uberana  Meyr.,  Proc.  Linn.  Soc.  N.  S. 
Wales,   1881,  639.) 

N.S.W.  :    Sydney  ;  from  August  to  December. 

64.   Argyroploce  Hb. 

Aryyroploce  Hb.,  Verz.  379  (1826) type  arbuiella. 

Penthina  Tr.,  Schmett.  Eur.  vii.,  227  (1829)...type  .sWic-^Z/rt. 
Antithesia  Steph.,  Cat.  Brit.  Ins.  172  (lS22)...typi' a trt lea na. 
Temnolopha  Low.,  Trans.  Roy.  Soc.  S.  Austr. 

1901,  72  type  ?}iosair a. 

Sorolo'plia,  Low.,   Trans.   Roy.    Soc.    S.   Austr. 

1901 ,  73  t.vpe  cij('h)toma. 

Acanthothyspodn   Low.,   Trans.    Roy.    Soc.    S. 

Austr.    1908,   319 type  ehforjes 
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Antennae  in  cf  simple  or  shortly  ciliated.  Palpi  moderate, 
porrected  or  more  or  less  ascending,  second  joint  with  more 
or  less  projecting  scales  above  and  beneath,  terminal  joint 
short  or  moderate.  Thorax  with  posterior  crest.  Forewings 
with  7  and  8  separate,  7  to  termen.  Hindwings  with  3  and  4 
connate  or  seldom  stalked,  5  approximated  ai.  base,  6  and  7 
closely  approximated  towards  base. 

The  genus  is  a  very  large  one,  but  especially  characteristic  of 
the  northern  hemisphere;  it  is  hardly  represented  in  the  true 
Australian  fauna  (only  by  the  two  quite  peculiar  species  A. 
endophayd  and  A.  gunomela),  but  forms  a  prominent  feature  in 
the  Indo-Malayan  element  which  enters  by  way  of  Northern 
Queensland.  The  males  of  many  species  show  curious  folds  and 
lobes  in  tlie  hindwings,  or  tufts  on  the  posterior  legs.  There  is 
an  extensive  array  of  further  generic  synonyms,  which  need  not 
be  quoted  here. 

373.  A.  iridosoma,  n.sp. 

(J.  14-lG  mm.  Head,  palpi,  and  thorax  light  pinkish-fuscous 
sprinkled  with  whitish.  Abdomen  dorsally  with  long  pale  greyish- 
ochreous  hairs,  with  very  large  anal  tuft  of  pale  greyish-ochreous 
hairs  with  violet-purplish  iridescence.  Posterior  tibia?  and  basal 
portion  of  tarsi  with  dense  expansible  brush  above  of  very  long 
whitish-ochreous  hairs  somewhat  mixed  with  dark  fuscous.  Fore- 
wings  triangular,  costa  gently  arched,  apex  rounded-obtuse, 
termen  hardly  sinuate,  rather  oblique;  light  brownish  closely 
irrorated  with  ochreous-whitish,  with  lilac  iridescence;  some 
scattered  dots  or  striguUe  of  blackish-fuscous  scales,  arranged 
in  irregular  transverse  series,  or  sometimes  disc  largely  suffused 
witli  rather  dark  fuscous;  a  small  triangular  blackish-fuscous  spot 
on  dorsum  before  tornus  :  cilia  pinkish-fuscous  sprinkled  with 
whitish.  Hindwings  reduced,  narrower  than  forewings,  above 
with  subdorsal  ridge  terminating  in  a  glandular  swelling,  beneath 
with  dorsum  recurved  and  enclosing  dense  tuft  of  hairs  towards 
tornus;  purplisli-fuscous,  becoming  darker  towards  dorsum;  cilia 
light  grey. 
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Q.:  Mnsl)ane  (Turner);  in  December,  two  specimens.  Much 
smaller  tlian  A.  illepida,  forewings  shorter  and  relatively  broader; 
the  glandular  swelling  near  tornus  of  hindwings  is  a  peculiar 
structural  character. 

374.  A.  illejnda  Butl. 

{Teras  illepida  ]iutl.,  Trans.  Ent.  Soc.  Lond  1882,  42;  Aro- 
tropho?'a  ombroddta  Low.,  Proc.  Linn.  Soc;.  N.  S.  Wales  1898,  48; 
C ri/j)t(>phlebiacarpophayaWii\fi. ,lnd.  Mus.  Not.  iv.,  106,  pi.  vii.,1). 

N.  AusT.:  Port  Darwin  (Bleeser)  — Q.:  Townsville  (Dodd), 
Duaringa  (Barnard),  Brisbane  (Turner),  Toowoomba  —  N.8.W.: 
Richniond  R.  (Lyell);  in  June,  August,  November,  December, 
and  March,  probably  most  of  the  year.  Larva  in  pods  of  Acacia 
and  Cassia.  The  species  occurs  widely  in  India,  Ceylon,  S.  Africa, 
and  the  Hawaiian  Islands,  but  has  probably  been  introduced  with 
its  foodplants;  its  home  may  be  India. 

375.  A.  zelantha,  n.sp. 

9.  16  mm.  Head,  palpi,  and  thorax  deep  ferruginous,  palpi 
subas<;ending.  Foi'ewings  moderate,  posteriorly  dilated,  costa 
moderately  arched,  apex  rounded-obtuse,  termen  rounded,  little 
oblique;  deep  ferruginous-red;  costa  sufFusedly  strigulated  with 
blackish;  markings  glossy  blue-leaden,  rising  from  pairs  of  minute 
whitish  costal  strigulaj;  a  spot  on  costa  towards  base;  a  fascia 
before  middle,  dilated  on  dorsumj  a  narrow  irregular  fascia  from 
^  of  co.sta  to  tornus,  dilated  on  tornus,  connected  by  a  bar  from 
below  middle  with  preceding  fascia  on  dorsum;  two  confluent 
streaks  from  costa  posteriorly  to  termen  beneath  apex  :  cilia 
ferruginous-red,  on  upper  part  of  termen  with  three  pale  bluish 
bars,  on  tornus  mixed  with  dark  fuscous.  Hindwings  dark  fus- 
cous, anteriorly  fulvous-tinged;  cilia  pale  fulvous-fuscous,  with 
darker  subbasal  line 

Solomon  Is.:  Choiseul  (Meek);  one  specimen  A  very  di.stinct 
and  handsome  s})ecies;  although  conveniently  described  as  above, 
the  ferruginous-red  colouxnng  really  forms  the  usual  basal  patch 
and  central  fascia. 

376.  A.  immanis  Meyr. 

{Carpocapsa  immanis  Meyr.,  Trans.  Ent.  Soc.  Lond.  1886,  275). 

Fiji  (Lucas).     No  further  examples  seen. 

22 
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377.  A.  pachnodes,  n..sp. 

9.  19-23  mm.  Head  and  thorax  dark  fuscous  mixed  with 
brownish,  forehead  sometimes  marked  wdth  ochreous,  shoulders 
with  indigo-blue  reflections.  Palpi  porrected,  yellowish,  spotted 
with  indigo-blackish.  Forewings  moderately  l)r()ad,  posteriorly 
dilated,  costa  slightly  arched,  faintly  siimate  in  middle,  apex 
obtuse,  termen  rounded,  somewhat  oblique:  rather  dark  fuscous, 
costa  tinged  witli  crimson;  basal  patch  in-egularly  suffused  with 
l)lackisli-fuscous  and  spotted  with  leaden-metallic,  outer  edge 
curved,  followed  by  two  subconfluent  striie  of  rough  leaden- 
metallic  scales;  central  fascia  broad,  undefined,  formed  of  iri-egular 
blackish-fuscous  suifusion  strewn  with  spots  of  rough  leaden- 
metallic  scales,  and  marked  with  two  or  three  short  ochreous- 
whitish  dashes  above  middle;  costa  posteriorly  with  several  small 
blackish-fuscous  spots,  edge  ochreous-whitish  between  these;  an 
irregular  rougli  leaden-metallic  oblique  stria  towards  apex,  two  or 
three  leaden-metallic  dots  and  blackish-fuscous  striguk-e  above  it, 
a  blackish-fuscous  streak  beneath  it  from  near  costa  to  middle  of 
termen,  and  a  double  rough  leaden-metallic  streak  marking  poste- 
rior edge  of  ocellus  :  cilia  leaden-fuscous  mixed  with  blackish- 
fuscous.  Hindwings  dark  fuscous;  cilia  whitish,  with  dark 
fuscous  subbasal  line. 

Solomon  Is.:  New  Georgia,  Isabel  I.  (Meek) —New  Guinea  : 
Fergusson  I.  (Meek);  in  December,  three  specimens.  The 
roughened  leaden-metallic  markings  are  a  peculiar  feature. 

378.  A.  crossota,  n.sp. 

(J.  18-19  mm.  Head  and  thorax  light  greyish-ochreous,  some- 
what spotted  with  dark  fuscous.  Palpi  porrected,  pale  ochreous, 
spotted  with  dark  fuscous.  Abdomen  rather  elongate.  Posterior 
tibi*  clothed  with  dense  pale  ochreous  scales.  Forewings  mode- 
rate, posteriorly  dilated,  costa  slightly  arched,  sinuate  in  middle, 
apex  obtuse,  termen  hardly  sinuate,  somewhat  oblique;  7  and  8 
closely  approximated  near  base;  pale  ochreous  or  whitish-fuscous, 
partially  brownish-tinged,  somewhat  strigulated  with  fuscous  or 
brownish;    some   dark    fuscous    strigulation    towards    base,    and 
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towards  dorsum  before  middle;  costa  spotted  with  blackish,  w  ith 
a  larger  tlatteiied-triaiigular  l)hick-brown  spot  in  middle;  an 
irregular  patch  of  blackish  irroration  in  disc  at  i  :  eiha  pale 
ochreous  mixed  with  brownish  and  sprinkled  with  whitish. 
Hindwings  with  subdorsal  fold;  fuscous;  cilia  light  fuscous,  with 
darker  subbasal  line. 

Solomon  Is.:  Bougainville  (Meek) — Nkw  Guinea  :  Aru  Is. 
(Doherty);  in  October,  two  specimens. 

379.  A.  paraHema,  n.sp. 

9.  19  mm.  Head  pale  ochreous,  crown  tinged  with  fuscous. 
Palpi  porrected,  ochreous-yellowish,  base  of  joints  and  a  subapical 
bar  of  second  joint  blackish.  Thorax  pale  ochreous,  suffused  with 
fuscous  except  shouldei-s  and  posterior  extremity.  Forewings 
elongate,  moderate,  posteriorly  dilated,  costa  moderatel}'  arched, 
faintly  sinuate  in  middle  and  rather  jarominent  at  |,  apex  ver}' 
obtuse,  termen  almost  sti'aight,  vertical ;  light  brownish-ochreous, 
partially  sprinkled  with  ferruginous;  a  blotch  t)f  irregular  pur- 
plish-fuscous marbling  occupying  dorsal  |  of  wing  from  base  to 
tornus,  margins  of  cell  partially  marked  with  blackish  and  ferru- 
ginous scales,  costal  area  above  this  sprinkled  and  strigulated 
with  fuscous  and  dark  fuscous;  a  small  flattened-triangular  dark 
fuscous  spot  on  middle  of  costa:  two  purplish-leaden-fuscous 
oblique  transver.se  streaks  posteriorly,  and  between  these  a  curved 
dark  fuscous  streak  running  to  termen  below  middle,  between 
apex  of  which  and  costal  median  spot  are  two  blackish  dashes  on 
veins;  three  small  suiiused  blackish  spots  on  costa  towards  apex, 
beneath  which  is  some  coppery-purplish  suffusion  :  cilia  ochreous- 
yellowisli,  indistinctly  barred  with  dark  fuscous.  Hindwings 
rather  dai-k  fuscous;  cilia  whitish-grey,  with  darker  grey  subbasal 
shade. 

Solomon  Is.:  Choiseul  (Meek);  one  specimen.     Differs  from  the 
preceding  in  form  of  wing  as  well  as  in  markings. 
380.  A.  sjjhccrocosinana  Meyr. 

(Antithesia  sphcerocosmana  Meyr,,  Proc.  Linn.  Soc.  N.  S.  Wales, 
1881,  642). 

N.S.W.:  Richmond  River  (Masters).  No  further  examples 
seen. 
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381.  A.  placida,  n.sp. 

(J9.   17-19  mm      Head  and  thorax  brown  mixed  with  darker, 
sometimes   tinged  with  ochreous  or   reddish.     Palpi    ascending, 
white,   sufFusedly  spotted  with  red-brownisli.      Posterior  tibiae  in 
^  densely  tufted  above  with  long  white  hairs.     Forewings  mode- 
rate, broadly  dilated  posteriorly,  costa  moderately  arched,  some- 
what bent  beyond  middle,  apex  obtuse,  termen  almost  straight, 
vertical;  in  ^  brownish-ochreous,  in   9  brown:  in  ^  basal  patcli 
ochreous-brown  except  -towards  costa,   its  edge  angulated  above 
middle,   central   fascia  forming   a  brown  costal  spot  and  largei- 
transverse  dorsal  blotch,  latter  suffusedly  confluent  with  a  trian- 
gular prfetornal  spot,  in  9  these  markings  rather  darker  reddish- 
fuscous  but  obscured  by  a  general  reddish-fuscous  suffusion  which 
extends  from  base  to  their  posterior  edge;  a   suffused  triangular 
brown   or  reddish-fuscous    apical  blotch,   enclosing    two    oblique 
leaden-metallic  stride  before  apex  :  cilia  reddish-ochreous  or  red- 
dish-fuscous   mixed    with    leaden-grey,    in    ^    paler    on    tornus. 
Hindwings  rather   dark   grey;    cilia  grey-whitish   or  pale    grey, 
sometimes  reddish-tinged,  with  dark  grey  subbasal  line. 

Q.:  Brisbane  (Turner);  in   August,   September,   January,   and 
April,  four  specimens. 

382.  A.  lamyra,  n.sp. 

(J.  1 7-1 8  mm  ;  9. 1 4-1 5  mm.  Head  and  thorax  violet-grey  more  or 
less  spotted  with  flesh-colour.  Palpi  porrected,  ochreous-yellow, 
spotted  with  dark  fuscous.  Abdomen  in  $  elongate.  Posterior 
tibige  in  $  with  very  long  expansible  tuft  of  grey  hairs,  coxae 
with  small  expansible  tuft  of  white  scales.  Forewings  elongate- 
triangular,  narrow  at  base,  in  $  greatly,  in  9  moderately  dilated 
posteriorly,  costa  faintly  sinuate  in  middle,  arched  posteriorly, 
more  strongly  in  $,  apex  very  obtuse,  termen  nearly  straight, 
vertical;  light  crimson-rose,  with  some  scattered  blackish  strigulte; 
basal  patch  blackish  except  along  costa,  edged  with  yellowish  and 
then  with  blue-leaden-metallic  stri«  beneath  costa  and  posteriorly, 
in  upper  part  of  disc  irregularly  streaked  with  ochreous-yellow, 
near    base    with    one    or    two   violet-blue  spots,    marginal    blue- 
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leaden  stria  floublcd  on  lower  portion;  central  fascia  indicated 
hv  irregular  blackish  longitudinal  markings  edged  posteriorly  by 
a  curved  series  of  oval  leadeu-nietallic  spots,  one  above  middle 
produced  antei'iorly  into  an  elongate  streak  and  edged  with 
yellowish;  four  elongate  blackish  marks  on  costa  posteriorly,  last 
apical;  an  obli(jue  leaden-metallic  striga  towards  apex,  and  an 
irregular  blackish  streak  beneath  this;  a  series  of  four  subcon- 
fluent  leadon-metallic  spots  before  lower  portion  of  tei'men  :  cilia 
pale  pinkish-grey,  with  several  darker  leaden-grey  bars,  tips 
whitish.  Hindwings  in  ^  very  narrow,  dorsal  area  separated  to 
form  a  long  pointed  and  thickened  scaled  lobe  from  base,  with 
some  long  basal  hairs  and  clothed  with  hairs  beneath,  tornal 
angle  of  remainder  produced  into  a  strong  rounded-obtuse  pro- 
minence with  a  strong  indentation  before  it  and  a  deep  excavation 
beyond  it,  in  ^  wing  smaller  than  usual,  nari'ower  than  forewings; 
dark  grey,  towards  base  thinly  scaled  and  in  (J  subhyaline;  cilia 
whitish,  with  grey  basal  line. 

New  Guinea  :  Woodlark  I.,  8udest  I.  (Meek);  six  specimens. 

383.  A,  erotias  Meyr. 

{Plati/peplus  erotias  Meyr.,  Journ.  Bomb.  Nat.  Hist.  Soc.  1905 
585). 

(J^.  13-lG  nnn.  Forewings  rather  short-triangular,  brown 
suffused  with  rosy-crimson  especially  on  margins,  strigulated  with 
dark  fuscous  and  strewn  with  spots  of  raised  leaden  scales;  a 
small  wliitish-ochreous  discal  spot  at  |.  Hindwings  dark  fuscous, 
in  (J  with  subdorsal  groove  and  cui'led  tornal  cilia. 

Nkw  Guinea  :  Kei  Is. —  Timor:  Dilli  (Doherty);  in  February 
and  May.     Also  occurs  in  India  and  Ceylon. 

381.  A.  inodes,  n.sp. 

$.  18  mm.  Head  and  thorax  reddish-brown  irregularly  mixed 
with  ochreous-whitish.  Palpi  subasoending,  ochreous-whitish, 
spotted    with  reddish    brown    and    blackish.      Foiewings    broad, 
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costa  sti'ongly  arclied,  apex  very  obtuse,  termen  slightly  rounded? 
rather  prominent;  pale  brownish  flesh-colour  irregularly  strigu- 
lated  throughout  with  blue-le^den-metallic,  with  a  few  scattered 
dark  fuscous  strigula>;  markings  formed  by  an  irregular  inter- 
mixture of  whitish-ochi-eous,  brown,  and  black  marks,  very  unde- 
fined and  irregular;  basal  patch  with  outer  edge  oblique;  central 
fascia  moderate,  oblique,  becoming  broad  downwards,  including  a 
small  round  ochreous-whitish  spot  within  its  posterior  edge  in 
middle;  a  streak  from  beneath  costa  at  |  to  middle  of  termen, 
above  which  is  a  blue-leaden  stria  :  cilia  whitish-ochreous,  on 
upper  half  of  termen  barred  with  bluish  grey,  beneath  tornus  with 
a  dark  grey  spot.  Hindwings  dark  fuscous;  cilia  whitish,  barred 
witli  grey,  with  dark  grey  basal  line. 

New  Guinea  :  Woodlark  I.  (Meek);  one  specimen. 

385.  A.  scaristis,  n.sp. 

^.  17  mm.  Head  dark  fuscous  spotted  with  whitish,  lower 
half  of  face  whitish.  Palpi  short,  porrected,  white  spotted  with 
dark  fuscous.  Thorax  white  irregularly  marked  with  dark  fus- 
cous, with  a  few  reddish  scales.  Pasterior  tibia?  and  basal  joint 
of  tarsi  densely  tufted  above  with  long  white  scales.  Forewings 
moderately  broad,  posteriorly  dilated,  costa  gently  arched,  apex 
rounded-obtuse,  termen  almost  straight,  little  oblique;  rather  dark 
fuscous;  basal  half  almost  wholly  covered  with  suffused  white 
strife  except  a  small  round  spot  beneath  costa  towards  base  and 
a  larger  s]K)t  on  costa  beyond  it;  posterior  half  of  costa  with  five 
pairs  of  white  strigulee;  an  undefined  discal  patch  beyond  middle 
suff'usedly  mixed  Avith  blackish,  followed  by  two  subconfluent 
oblique  purplish-leaden  striaj  terminating  in  ocellus,  with  some 
scattered  dark  i-ed  scales  round  them;  ocellus  very  broadly  edged 
with  leaden-metallic  mixed  with  whitish,  and  bisected  by  a 
similar  horizontal  bar;  two  or  three  obliqvie  confluent  leaden- 
metallic  whitish-mixed  striae  across  apex,  extreme  apex  dark 
brown-red  :  cilia  grey  irrorated  \\\t]\  white,  Avith  brown-reddish 
basal  line.  Hindwings  with  subdorsal  fold  clothed  with  liairs: 
dark  gre}';  cilia  white  with  dark  grey  subbasal  line. 

New  Guinea  :  Woodlark  I.  (Meek);  one  siDccimen. 
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386.  A.  ergasinia,  n.sp. 

(^.  15  mm.  Head  and  tliorax  ochreous-whitisli  irregularly 
mixed  with  fuscous  and  dark  fuscous.  Palpi  short,  pori'ected, 
ochreous-whitisli  suffusedly  spotted  with  dark  fuscous.  Posterior 
tibi;e  above  with  lon<^  expansible  tuft  of  white  hairs.  Forewings 
moderate,  posteriorly  dilated,  costa  gently  arched,  apex  obtuse, 
termen  slightly  rounded,  hardly  oblitjue;  fuscous-whitish,  with 
scattered  grey,  greenish-fuscous,  and  blackish  strigulte;  basal 
patch  strigulated  with  blackish  and  partially  suffused  with 
greenish-fuscous,  especially  on  a  costal  posterior  spot,  outer  edge 
obtusely  angulated  in  middle;  central  fascia  broad,  very  irregular- 
edged,  greenish-fuscous,  sprinkled  with  blackish,  not  reaching 
dorsum;  irregular  similarly-coloured  costal  patch  beyond  and 
almost  confluent  with  this,  connected  with  midtlle  of  termen  by 
an  irregular  streak;  ocellus  elongate,  mixed  with  greenish-fuscous 
and  lilackish  irroration,  edged  with  broad  violet-whitish  streaks 
mixed  witli  pale  leaden-metallic  ;  cilia  fuscous  suiFusedly  barred 
Nvith  rather  dark  grey.  Hindwings  with  subdorsal  groove  and 
dorsum  clothed  with  long  hairs,  tornus  forming  a  strong  angular 
prominence;  dark  fuscous,  rather  thinly  scaled  anterioi'ly;  cilia 
whitish-fuscous,  with  dark  fuscijus  sub'oasal  shade. 

New  Guinea  :  Woodlark  I.  (Meek);  one  specimen.  Readily 
distinguished  from  species  of  similar  appearanee  by  the  angular 
tornal  prominence  of  hindwings. 

387.  A.  euplectra  Low. 

{Tortrix  erqdectra  Low.,  Trans.  Roy.  8oc.  S.  Austr.  1908,  322). 

(J.  16  mm.  Head  and  thorax  whitisli-ochreous  suffiiseil  with 
light  pinkish-fuscous,  transversely  barred  with  dark  fuscous  irro- 
ration (two  bars  on  head,  two  on  thorax,  po.sterior  of  these  not 
crossing  patagia).  Palpi  subascending.  Posterior  tibise  without 
tufts.  Forewings  moderate,  rather  dilated,  costa  gently  arched, 
apex  obtuse,  termen  rounded,  somewhat  oblique;  whitish-ochreous, 
irregularly  sprinkled  and  strigulated  with  dark  grey;  basal  patch 
suffused  with  pale  brownish,  outer  edge  hardly  curved:  space 
between   this   and  central  fascia  more  ochreous-whitish,  suffused 
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with  grey  towards  dorsum;  central  fascia  brown  irregularly 
marked  with  black,  hardly  oblique,  narrow  on  costa  and  dorsal 
third,  irregularly  dilated  posteriorly  in  disc,  upper  portion  con- 
fluent with  a  patch  of  dark  grey  suffusion  beneath  costa  following 
it  and  two  small  dark  fuscous  costal  spots  to  form  a  conspicuous 
dark  blotch;  an  erect  brown  tornal  spot;  a  ring-shaped  brown 
mark  towards  termen,  connected  by  a  bar  with  middle  of  terinen; 
a  small  and  blackish  spot  on  costa  near  apex,  and  one  at  apex : 
cilia  red-brown  sprinkled  with  whitish  and  barred  with  dark  grey. 
Hind  wings  rather  dark  fuscous;  cilia  fuscous- whitish,  with  dark 
fuscous  subbasal  line,  and  grey  apical  bar. 

Q.:  Cooktown  (Meek),  Brisbane  (Lower);  two  specimens,  in- 
cluding the  type. 

388.  A.  helicana  Meyr. 

{Fenthina  helicana  Meyr.,  Proc.  Linn.  Soc.  N.  S.  Wales,  1881, 
645). 

Q.:  Duaringa  (Barnard),  Rosewood — N.S.^".:  Richmond  R. 
(Masters),  Newcastle  and  Bulli;  in  September  and  October.  The 
posterior  tibiae  of  $  are  rough-scaled  above. 

389.  A.  operosa,  n.sp. 

2.  19-23  mm.  Head,  palpi,  and  thorax  fuscous,  palpi  porrected. 
Forewings  elongate,  moderate,  posteriorly  hardly  dilated,  costa 
moderately  arched,  apex  obtuse,  termen  almost  straight,  vertical; 
light  iridescent  violet-fuscous;  costa  suffused  with  liglit  brown 
on  anterior  half;  a  hardly  oblique  rather  narrow  brown  fascia 
beyond  middle,  anteriorly  suffused,  posterior  edge  defined,  angu- 
lated  near  costa  and  below  middle,  concave  between  these;  poste- 
rior half  of  costa  with  four  pairs  of  ochreous-whitish  strigulse, 
brown  between  these;  a  round  violet-brown  blotch  towards  termen 
above  middle,  anteriorly  entered  by  a  projecting  bar  of  ground- 
colour, posteriorly  connected  by  a  bar  with  termen  below  middle; 
some  fine  scattered  black  dashes  on  veins  posteriorly  :  cilia  dark 
violet-fuscous  irrorated  with  whitish.  Hindwings  dark  fuscous, 
lighter  anteriorly;  cilia  whitish-fuscous,  with  dark  fuscous  sub- 
basal  shade. 

New  Guinea  :  Woodlark  I.  (Meek);  two  specimens. 
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390.  A.  cyclotoma  Low. 

{Snrolopha  cydotoma  Low.,  Trans.  Roy.  Soc.  S  Austr.  1901,  74). 

Abdomen  in  $  with  dorsal  tuft  of  pale  yellowish  scales  towards 
base,  and  with  loose  yellowish  scales  dorsally  throughout,  on  sides 
with  very  large  expansible  tufts  of  long  pale  fuscous  hairs  from 
near  base  Posterior  tibiae  yellowish  on  sides,  in  $  with  dense 
expansible  brush  of  whitish  hairs  above.  Hindwings  (described 
by  Lower  as  golden-ochreous)  dark  fuscous,  lighter  anteriorly,  on 
undersurface  suffused  with  ochreous-yellow  anteriorly. 

Q.:  Cairns,  Townsville  (Dodd);  in  November,  and  from  Feb- 
ruary to  April. 

391.  A.  niosaica  Low. 
{Tetn7ioIo2)ha  mosaica  Juow.,  Trans.  Roy.  Soc.  S.  Austr.  1901,  72). 
N.  AuST.:  Port  Darwin  —  Q.:  Townsville  (Doddi;  in  January. 
Common  also  in  India,  Ceylon,  and  Siam. 

392.  A.  mesarotra,  n.sp 

<^.   15-17   mm.     Head   whitish,    crown   somewhat  mixed   with 
grey,  face  with  a  blackish  bar      Palpi  porrected,  whitish,  second 
joint  with  three  blackish  spots.     Thorax  ochreous-whitish,  mostly 
suffused  with  fuscous  and  dark  fuscous  except  shoulders.     Fore- 
wings    moderate,    posteriorly    dilated,    costa   moderately   arched, 
apex  obtuse,  termen  hardly  sinuate,  scarcely  oblique;  palegreyish- 
ochreous,  tips  of  scales  silvery- whitish;  markings  olive-brownish, 
mixed  and  strigulated  with  black,  margined  with  whitish-ochreous; 
costa  slightly  reddish-tinged,   with   some   scattered   dark  fuscous 
strigulse;  basal  patch  represented  by  a  longitudinal  streak  above 
middle  and  a  triangular  patch  occupying  basal  third  of  dorsum; 
central  fascia  irregular,  broad,  not  oblique,  postmedian,  interrupted 
below    middle,   and    with   posterior    edge    very   deeply  indented 
above  middle,   forming  an   acute    projection    between    these;  an 
itregular  (;onical  prsetornal  spot  representing  ocellus;  a  downward- 
oblique  elongate  mark  terminating  in  middle  of  termen;  a  small 
dark    fuscous  apical    spot :  cilia   fuscous  sprinkled  with  whitish, 
Avith  dark  fuscous  basal  line,  on  tornus   suffused   with  ochreous- 
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whitish.      Hindwings   dark   grey,    thinly   scaled    anteriorly;  cilia 
fuscous,  with  dark  fuscous  subbasal  line. 

80LOMOX  Is.:  Choiseul  (Meek);  two  specimens. 

393.  A.  batrachodes,  n.sp. 

9  18-19  nun  Head  and  thorax  pale  ochreous.  Palpi  por- 
rected,  ochreous-whitish,  with  two  or  three  dark  fuscous  spots. 
Forewings  moderate,  posteriorly  dilated,  costa  moderately  arched, 
apex  obtuse,  termen  slightly  sinuate,  vertical;  whitish-ochreous; 
costa  obliquely  strigulated  with  dark  fuscous;  basal  patch  and 
dorsal  half  of  wing  to  termen  sometimes  suffused  with  light 
brown;  a  short  oblique  dark  bnjwn  streak  from  costa  at  ^ 
margining  basal  patch,  connected  by  a  more  or  less  indistinct 
streak  of  fuscous  suffusion  with  an  irregular  patch  of  brown  or 
fuscous  suffusion  on  dorsum  towards  tornus;  a  small  dark  brown 
oblique  spot  on  middle  of  costa;  a  rounded  or  rather  elongate 
brown  spot  in  disc  at  |;  a  downward-oblique  brown  or  dark 
fuscous  streak  terminating  in  middle  of  termen,  upper  part  some- 
times expanded  into  a  patch  oi  dark  suffusion;  a  small  dark 
brow'ii  apical  spot  edged  with  whitish  in  front  and  behind;  ocellus 
sometimes  containing  two  leather  dark  fuscous  dashes  :  cilia  pale 
ochreous-brownish,  on  upper  half  of  termen  paler  or  ochreous- 
Avhitish.  Hindwings  rather  dark  fuscous;  cilia  ochreous-whitish, 
with  fuscous  subbasal  shade. 

Solomon  Is.:  Treasury  I  (Meek)-  New  Guinea:  Sudest  I., 
St.  Aignan  I.  (Meek)  -  Q.:  Duaringa    (Barnard);  five  specimens. 

394.    A.  doxasticana  Meyr. 

(Peuthina  doxasticana  Meyr.,  Proc.  Linn.  Soc.  N.  S.  Wales, 
1881,  644). 

Q.:  Duaringa  (Barnard),  Mt.  Tambourine  (Turner),  Brisbane — 
N.S.W.:  Pai'raniatta;  from  June  to  Novemlier.  I  have  seen  a 
variety  in  which  the  forewings  are  irregularly  blotched  with  black. 

395.  A.  chioiiodelta,  n.sp. 
(J.    lo-K)  mm.      Head  and  palpi  dark  fuscous,  palpi  ascending. 
Thorax   dark  fusc(,)us,   more  or  less  mixed  with  white  posteriorly. 
Posterior  tibiae  whitish-ochreous,  shortly  scaled  above      Forewings 
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elongate,  postefiorly  dilated,  (;osta  gently  arched,  apex  obtuse, 
ternien  straight,  hardly  oblique;  brown,  mixed  with  dark  fuscous, 
with  suffused  leaden-metallic  strise  rising  from  oblique  white 
costal  strigulse;  basal  patch  suffused  with  dark  fuscous,  extending 
on  costa  to  f,  on  dorsal  half  limited  by  a  semioval  white  blotch 
extending  along  dorsum  from  I  to  |  and  i-eaching  half  across 
wing;  central  fascia  suffused  with  dark  fuscous,  irregular,  i-ather 
narrow  on  costa,  broad  in  upper  part  of  disc,  narrow  towards 
dorsum  and  adjoining  the  white  dorsal  blotch;  a  subquadrate 
white  tornal  blotch,  upper  posterior  angle  sending  a  conical 
projection  near  termen  to  near  costa  :  cilia  fuscous  mixed  with 
dark  fuscous,  with  white  tornal  patch  (imperfect).  Hind  wings 
with  subdorsal  fold,  dorsal  edge  clothed  with  long  hairs;  fuscous: 
cilia  fuscous-whitish,  with  fuscous  subbasal  shade. 

Q.:  Cairns  (Dodd),  Geraldton  (Turnery;  in  October  and  Novem- 
ber, two  specimens. 

396.  A.  aprobola  Meyr. 

(Eccopsis  aprobola  Meyr.,  Trans.  Ent.  8oc.  Lond.  1886,  275; 
7'emnolopha  metaUota  Low.,  Trans.  Roy.  8oc.  8.  Austr.  1901,  73). 

New  Guinea  :  Trobriand  I.  (Meek)-  Q.:  Duaringa  (Bai'nard), 
Cooktown  (Lower) — Tonga  Ls.:  (Mathew);  from  April  to  June. 
Also  occurs  commonly  in  India,  Ceylon,  and  the  Seychelles, 
probal)!v  attached  to  some  cultivated  tree  and  introduced  with  it. 

397.  A.  trichogi-apta,  n.sp. 

(J.  12-13  mm.  Head,  palpi,  and  thorax  fuscous;  palpi  por- 
rected,  with  an  obscure  yellowish  median  spot  more  or  less 
indicated.  Posterior  tibiae  without  tuft.  Forewings  elongate, 
hardly  dilated,  costa  gently  arched,  apex  obtuse,  termen  almost 
straight,  hardly  oblique;  brownish;  costa  strigulated  with  dark 
fuscous,  with  pairs  of  very  fine  white  costal  strigulae,  especially 
four  pairs  towards  middle;  basal  patch  indicated  by  some  darker 
strigulae  or  suffusion,  extending  over  ^  of  wing,  edged  by  a  dark 
stria  angulated  above  middle;  an  irregular  suffused  dark  fuscous 
patch  in  disc  beyond  middle;  ocellus  obscurely  edged  with  leaden- 
metallic,    enclosing  three   or   four  black  dots  or  minute  dashes; 
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posterior  part  of  costa  and  upper  half  of  termeu  suffused  with 
dark  fuscous,  with  a  stronger  white  costal  strigula  l^efore  apex, 
whence  an  indistinct  whitish  stria  runs  to  termen  below  middle  : 
cilia  brownish  with  rows  of  whitish  points,  on  tornus  paler, 
beneath  tornus  with  a  dark  fuscous  spot.  Hindwings  grey,  thinly- 
scaled,  with  a  hyaline  patch  below  cell  from  base  to  vein  2;  veins 
and  a  suffused  terminal  fascia  blackish;  cilia  fuscous,  towards  tips 
whitish,  with  dark  fuscous  subbasal  line. 

Q.:  Cairns  (Dodd);  in  October,  two  specimens.  Type  in  Coll. 
Lyell,  cotype  in  Coll.  Lower. 

398.  A.  thystas,  n.sp. 

(J  9.  13-15  mm.  Head  brownish  or  red-brown,  lower  part  of 
face  in  ^  white.  Palpi  ascending,  white,  in  ^  suffused  with 
yellow-brownish,  base  of  all  joints  and  a  subapical  band  of  second 
blackish.  Thorax  brownish  or  red-brown,  variably  marked  or 
suffused  with  dark  fuscous.  Posterior  tibiae  without  tuft.  Fore- 
wings  elongate,  posteriorly  slightly  dilated,  costa  slightly  arched, 
apex  rounded-obtuse,  termen  almost  straight,  vertical;  red-brown, 
variably  mixed  with  blackish  and  transversely  strigulated  with 
ochreous- whitish,  sometimes  almost  wholly  obscuring  groundcolour; 
costa  mostly  blackish,  with  scattered  oblique  white  strigulae,  two 
subconfluent  pairs  usually  forming  a  pale  patch  before  middle; 
two  white  strigulee  meeting  at  a  right  angle  enclosing  apex; 
ocellus  subconical,  crossed  by  five  black  dashes,  and  enclosed 
anteriorly  by  two  obscure  leaden-metallic  strigae  edged  with 
ochreous-white,  and  posteriorly  by  an  irregular  patch  of  leaden- 
metallic  suffusion,  upper  portion  of  ocellus  sometimes  occupied  by 
a  suffused  ochreous-whitish  patch  :  cilia  red-brownish  irrorated 
with  ochreous-white,  usually  spotted  with  blackish.  Hindwings 
dark  grey,  thinly-scaled  anteriorly;  cilia  grey-whitish,  with  dark 
grey  subbasal  shade. 

Nkw  Guinea  :  St.  Aignan  I.  (Meek) — Q.:  Cairns  (Dodd);  from 
September  to  December,  seven  specimens. 

399.   A.  phyUanthana  Meyr. 
{Antithesia  lihyllanthana  Meyr.,  Proc.  Linn.  Soc.  N.  S.  Wales, 
1881,  641). 


HY    E.    iMEYRICK.  277 

Q.:  Brisbane  (Turner)  -  N.S.W.:  Sydney;  from  December  to 
April.     Larva  in  rolled  leaves  of  Phyllanthus  Ferdinatidi. 

400.  A.  chasmodes,  n.sp. 

(J.  l.S  mm.  Head  and  thorax  dark  fuscous,  face  white.  Palpi 
])()iitrtt'd,  hasal  half  dark  fuscous,  followed  by  a  yellow  bar,  rest 
white.  Posterior  tibia?  inteniallv  white.  Forewings  suboblong, 
costa  rather  strongly  arched,  apex  almost  rectangular,  termen 
hardly  sinuate,  vertical;  ochreous-white;  basal  patch  dark  fuscous, 
outer  edge  straight,  rather  oblique;  costa  from  before  middle  to 
near  apex  with  some  dark  fuscous  strigulaj,  beneath  which  from 
middle  is  a  yellow-ochreous  streak;  a  broad  dark  fuscous  terminal 
fascia,  anterior  edge  slightly  convex,  running  from  |^  of  costa  to 
5  of  dorsum,  including  a  triangular  dark  leaden  blotch  on  dorsum 
before  tornus,  and  two  adjacent  roundish  brown-whitish  spots 
extending  over  lower  §  of  termen  :  cilia  whitish-ochreous,  dark 
fuscous  above  apex  and  beneath  tornus,  with  a  dark  fuscous  dot 
below  middle  of  termen.  Hindwings  rather  dark  grey;  cilia 
whitish-grey,  with  dark  grey  subbasal  line. 

S0LO.MON  Is.:  Choiseul  (Meek);  one  specimen. 

401.  A.  scmnhodeti,  n.sp. 

^9-  10-11  ram.  Head  and  thorax  rather  dark  fuscous.  Palpi 
porrected,  dark  bluish-fuscous,  hase  white  beneath,  second  joint 
with  pale  yellowish  median  .spot,  terminal  joint  yellow-whitish 
towards  apex,  in  ^  tinged  with  fuhous-orange.  Apex  of  abdo- 
men white  in  ^.  Posterior  tibiae  without  tuft.  Forewings 
elongate,  slightly  dilated,  costa  gently  arched,  apex  rounded- 
obtuse,  termen  rounded,  rather  oblique;  dark  bronzy-fuscous 
mixed  with  blackish  and  suffusedly  strigulated  with  whitish;  two 
l)airs  of  white  costal  striguh«  before  middle;  four  white  strigulse 
from  costa  posteriorly,  beneath  which  is  a  curved  orange  stria 
almost  reaching  termen,  margined  beneath  by  a  curved  bluish- 
silvery-metallic  stria  from  costa  beyond  middle  to  middle  of 
termen,  becoming  orange  at  extremity;  four  subconfluent  blue- 
leaden-metallic  spots  edged  with  pale  yellowish  forming  posterior 
margin   of  a   dark  patch   representing  ocellus;  apex    in    ^  deep 


2(8  REVISION    OF    AUSTRALIAN    TORTRICINA, 

ferruginous,  in  ^  dark  fuscous,  with  two  blue-leaden-metallic 
strigse,  first  rising  from  last  white  costal  strigula  :  cilia  dark 
fuscous,  mixed  with  bluish-leaden  towards  toriuis,  on  middle  of 
termen  with  two  fine  yellowish  bars,  tips  paler.  Hindwings  with 
3  and  4  stalked;  dark  fuscous,  in  ^  thinly  scaled  except  towards 
termen;  cilia  grey,  with  darker  subbasal  shade. 

Q.:  Cairns  (Dodd);  in  Octolier  and  November,  three  specimens. 

402.  A.  co7ifertana  Walk. 

(Grapholitd  con/ertana  Walk.,  Cat.  xxviii.,  388;  G.  vulyana  ib. 
XXXV.,  1796). 

(^^.  13-18  mm.  Head  and  thorax  dark  grey.  Forewings 
rather  dilated  posteriorly,  costa  gently  arched,  termen  faintly 
sinuate,  vertical;  dark  fuscous,  with  irregular  leaden-grey  striae 
edged  with  whitish;  costa  with  pairs  of  whitish  strigulae;  a 
blackish  oblique  trans\ei-se  blotch  from  dorsum  beyond  middle, 
reaching  more  than  half  across  wing,  posteriorly  whitish-edged;  a 
slender  ochreous-yellow  subcostal  streak  from  beyond  middle  to 
near  apex,  edged  beneath  by  a  l)lue-leaden-metallic  stria;  ocellus 
represented  })v  an  8-shaped  whitish  mark  edged  with  blackish 
and  each  half  bisected  by  a  black  dash,  margined  anteriorly  by  a 
thick  leaden-metallic  whitish-edged  streak,  and  posteriorly  by 
three  leaden-metallic  whitish-edged  spots.  Hindwings  dark  grey, 
thinlv^  scaled  in  disc  and  towards  base,  veins  blackish;  a  terminal 
blackish  fascia,  broader  towards  apex. 

Nkw  Guinea  :  Sudest  I.,  Sariba  I.  (Meek)  -  Moluccas  :  Ceram. 
Also  from  Ceylon. 

403.  A.  endophaga,  n.sp. 

(J.  14  mm.  Head,  palpi,  and  thorax  dark  fuscous,  palpi  por- 
rected.  Abdomen  ochreous-yellowish,  anal  tuft  mixed  with  grey. 
Posterior  tibi*  clothed  above  with  long  pale  yellow  hairs.  Fore- 
wings  elongate-triangular,  narrow  anteriorly,  costa  almost  straight, 
apex  rounded,  termen  obliquely  rounded;  fuscous  mixed  with 
dark  grey,  on  posterior  half  with  some  scattered  ochreous-brown 
strigula^;  costa  spotted  with  blackish,  on  posterior  half  with 
whitish  irroration  on  interspaces;  some  blackish  strigulai  indicat- 
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ing  central  fascia;  posterior  area  beyond  this  irrorated  with 
whitish,  except  on  a  dark  leaden-fuscous  streak  niarl<ed  with  black 
extending  from  ^  of  costa  to  near  termen  in  middle;  cilia  fuscous 
irrorated  with  white.  Hindwings  with  dorsum  clothed  with  long 
hairs;  light  ochreous-yellow,  apex  and  termen  narrowly  fuscous; 
cilia  whitish  with  grey  subbasal  line,  on  dorsum  yellow. 

W.  AusT.:  Carnarvon;  one  specimen  bred  in  November.  Larva 
cylindrical,  with  scattered  whitish  hairs;  flesh-coloui-,  darker  on 
back;  head  brown,  suffusedly  margined  with  blackish;  segments 
L'  and  3  rather  broad  :  feeds  on  pods  of  Acacia  sp.,  eating  the 
seeds  and  ejecting  refuse  through  a  hole,  in  October. 

404.  A.  (jonomela  Low. 

{Arotrophora  i/onomela  Low.,  Proc.  Linn.  Soc.  N.  S.  Wales, 
1899,  94). 

Posterior  tibia?  in  ^  hairy  above.  Forewings  narrower  ante- 
riorly than  usual,  costa  almost  straight;  dark  grey,  irregularly 
sprinkled  with  whitish  and  brownish,  and  strigulated  with 
blackish;  a  blackish  transverse  streak  at  ^,  angulated  in  disc;  a 
suffused  white  discal  dot  at  J  :  cilia  with  lighter  and  darker  bars. 
Hindwings  fuscous;  dorsum  in  ^  clothed  with  long  hairs. 

8.  AusT.:  Mount  Lofty  (Lower);  a  specimen  received  from  Mr. 
Lower,  and  type  also  seen. 

405.  A.  tricolorana  Meyr. 
(Helictophanes  tricolorana  Meyr.,  Proc.  Linn.  8oc.  N.  8.  Wales, 
1881,  638). 

N.8.W  :  Sydney;  in  October.  Still  unique. 

406.  A.  fmiyiferana  Meyr. 
(Helictophanes  Jhingifer ana  Meyr.,  Proc.  Linn.  8oc.  N.  8.  Wales, 
1881,  640). 

N.8.W  :  Parramatta;  in  September.     This  also  is  still  unique. 

407.  A.  pendiilata,  n.sp. 
^.  15-16  mm.     Head  and  thorax  grey,  face  and  shoulders  dark 
fuscous.     Palpi  porrected,  grey,  second  joint  with  two  dark  fus- 
cous spots,    base   white.      Abdomen   rather  elongate      Posterior 
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tibife  grey-whitish.  Forewings  elongate,  posteriorly  dilated,  costa 
gently  arched,  apex  obtuse,  termen  straight,  vertical;  rather  dark 
fuscous,  closely  and  suffusedly  sti'igulated  with  grey-whitish; 
basal  area  tinged  with  brown-reddish,  with  some  blackish  scales; 
a  broad  dark  fuscous  streak  running  in  an  even  curve  from  \  of 
costa  to  below  middle  of  disc  and  back  to  costa  at  apex,  included 
costal  space  rather  dark  fuscous  but  almost  covered  by  confluent 
pairs  of  oblique  purplish-leaden  strigae  rising  from  short  whitish 
costal  strigula}  separated  with  dark  fuscous;  a  small  dark  fuscous 
spot  on  middle  of  termen;  ocellus  narrow,  edged  with  pale  leaden- 
grey  whitish-margined  stride,  and  crossed  by  three  dark  fuscous 
dashes  :  cilia  whitish-brownish,  with  traces  of  grey  bars,  especially 
in  middle,  above  apex  dark  fuscous.  Hindwings  grey,  somewhat 
darker  towards  apex;  cilia  whitish,  rather  elongated  on  doi'sum, 
with  grey  subbasal  line  round  apex  and  upper  half  of  termen. 

Q.:  Brisbane  (Turner);  in  January  and  April,  two  specimens. 

408.  A.  discana  Feld. 
[Tortrix  discana  Feld.,  Reis.  Nov.  pi.  cxxxvii.,  41). 

(J^.  16-18  mm.  Forewings  blackish,  anteriorly  closely  striated 
Avith  leaden-metallic  except  on  a  broad  band  margining  costal 
patch;  a  triangular  ochreous-white  costal  patch  extending  on 
costa  from  before  middle  to  |,  strigulated  with  dark  fuscous  on 
costa;  ocellus  narrow,  enclosed  by  two  subtriangular  patches  of 
leaden-metallic  striae  :  cilia  dark  fuscous,  at  tornus  with  an 
ochreous-white  patch.  Hindwings  fuscous,  becoming  dark  fuscous 
posteriorly,  in  ^  with  a  large  round  patch  of  modified  black  scales 
in  disc  extending  almost  to  base;  dorsal  mai'gin  in  ^  somewhat 
expanded,  white,  dorsal  and  tornal  cilia  in  ^  white. 

Solomon  Is.:  Choiseul,  Bougainville  (Meek)— Moluccas  : 
Amboina  (Felder);  five  specimens.  Also  from  the  island  of 
Hainan,  China.  There  are  several  similarly  coloured  species, 
from  all  of  which  the  ^  is  obviously  separated  by  the  secondary 
sexual  characters  of  hindwings;  the  9  is  very  like  A.  amcebcea, 
but  may  be  distinguished  by  the  less  extent  of  costal  patch,  which 
is  also  much  whiter. 
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409.  A.  amiebcfa  Low. 
(Dichefia  ariuebo'n  Low.,  Trans.  llo\-.  8oc.  S.  Austr.  1896,  161). 

^9.  14- IS  mm.  Forewings  with  costal  blotch  extending  from 
before  middle  to  |;  ocellus  narrow,  brownish,  crossed  by  several 
blackish  dashes,  and  enclosed  by  two  broad  subtriangular  leaden- 
metallic  streaks.  Posterior  tibise  in  ^  clothed  above  with  dense 
expansible  tuft  of  long  grey  liairs. 

Solomon  Is.:  Choiseul,  J'>ougainville  (Meek)— New  Guinea  : 
Sudest  1.  (Meek)— Q.:  Brisbane  (Lower);  in  Deceml)er.  Differs 
from  allied  similar  species  of  the  Ieucaspis-gvouY>  by  the  tuft  of 
posterior  tibiaj  in  ^. 

410.   A.  ehvodes  Low. 

{Acanthothyspoda  ekeodes  Low.,  Trans.  Roy.  See.  S.  Austr.  1908, 
320). 

^.  15  mm.  Head  and  thorax  dull  greenish  somewhat  marked 
with  tlark  fuscous.  Palpi  subascending.  Abdomen  blackish- 
grey,  clothed  laterally  throughout  with  very  long  blackish-grey 
hairs.  Posterior  tibise  clothed  internally  with  dense  brush  of 
dark  grey  scales,  basal  joint  of  tarsi  shortly  rough-scaled  above. 
Forewings  elongate,  posteriorly  dilated,  costa  gently  arched,  apex 
obtu.se,  termen  almost  straight,  rather  oblique;  dull  bluish-green; 
costa  strigulated  with  dark  fuscous;  basal  patch  indicated  by 
dark  fuscous  strigulation,  outer  edge  angulated  in  middle;  an 
oblique  series  of  dark  fuscous  strigulse  beyond  this;  central  fascia 
moderate,  oblique,  dark  fuscous;  a  rounded-quadrate  dark  fuscous 
blotch  before  termen,  connected  with  middle  of  termen;  three 
small  dark  fuscous  spots  on  costa  posteriorly,  and  one  at  apex; 
froTH  last  costal  spot  before  apex  a  striga  runs  to  termen  above 
middle.  Hindwings  with  dorsum  dilated  and  clothed  with  dense 
hairs;  dark  fuscous,  towards  dorsum  suffused  with  deep  fulvous- 
orange;  cilia  pale  fulvous-fuscous,  with  dark  fuscous  subbasal  line. 

Q.:  Cairns  (Dodd).  Redescribed  from  the  type;  in  Lower's 
description  the  characteristic  hindwings  are  omitted,  ami  the 
description  of  the  legs  is  erroneous. 

23 
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411.  ^.  j)hylJodes  Jjow. 

{Diptprina  phylJodcx  Low.,  Proc.  Linn.  Hov.  N.  8.  AVales,  1899, 
93). 

(J9.  15-17  mm.  Forewings  witli  tenuen  slightly  sinuate;  varies 
a  good  deal  in  extent  of  blac-k  marking,  in  one  specimen  a  broad 
median  longitudinal  band  of  blackish  suftusion,  edged  beneath  in 
middle  with  a  white  suffused  spot. 

Q.:  Brisbane  (Turner);  from  November  to  January.  Recoo-nis- 
able  from  all  other  Australian  species  except  A.  ekeodes  by  the 
green  colouring.  The  size  given  by  Lower  (10-12  mm.)  is  erro- 
neous. 

412.  A.  mithologa,  n.sp. 

9.  16-18  mm.  Head,  palpi,  and  thorax  deep  orange,  palpi 
porrected  Forewings  elongate,  somewhat  dilated  posteriorly, 
costa  gently  arched,  apex  rounded-obtuse,  termen  rounded,  some- 
what oblique;  glossy  indigo-blue-blackisli;  base  deep  orange;  a 
rather  narrow  deep  orange  terminal  fascia,  widest  on  costa, 
narrowed  to  tornus  :  (;ilia  orange,  beneath  tornus  blue-blackish. 
Hindwings  orange;  a  broad  blackish  terminal  fascia,  narrowed  to 
toi'iius;  cilia  blackish,  on  dorsum  oi-ange. 

Solomon  Is.:  Choiseul,  New  Georgia  (Meek);  three  specimens. 

413.  A.  poetica  Meyr. 

{Argyroploce  jjoetica  Meyr.,  Journ.  Bomb.  Nat.  Hist.  Soc.  xix., 
437;  Eucosma  mosaica  ib.  xviii.,  139  (prfeocc). 

(J5.  19-20  mm.  Palpi  ascending.  Posterior  tibife  without 
tuft.  Forewings  brownish-ochreous;  markings  shining  blue-grey, 
finely  edged  with  whitish;  a  broad  patch  occujaying  costal  | 
towards  base,  sending  a  thick  curved  streak  from  beneath  costa 
before  middle  through  disc,  nearly  reaching  a  round  subterminal 
spot  beneath  apex,  its  upper  edge  broken  by  a  small  daik-brown 
spot  in  middle  of  curve;  a  short  thick  oblique  streak  from  middle 
of  costa,  followed  by  some  blackish  suffusion;  sevex-al  costal  dots 
and  a  subcostal  dot  above  subapical  spot;  a  broad  dark  brown 
streak  occupying  dorsal  fourth  towards  base  and  continued  follow- 
ing   margin    of    grey    marking   above   it    to  terinen,  where   it   is 
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expande<l  to  reach  torniis;  a  transverse  rounded  spot  on  middle 
of  dorsum,  anteriorly  edged  by  this  streak;  an  irregular  mark  on 
tcn-nus,  and  a  subterniinal  dot  above  it.  Hindwings  whitish- 
fuscous,  with  broad  blackish-fuscous  tei-minal  fascia. 

N.  AusT.:  Port  Darwin  (l)odd).      Also  from  India  and  Ceyhm. 

414.  A.  eximiana  Walk. 

(Carpocapsa  eximiana  Walk.,  Cat.  xxxv.,  1797). 

5.  18  mm.  Forewings  tawny-orange,  with  three  oblique  streaks 
from  costa  anteriorly,  an  upwards-curved  longitudinal  submedian 
streak,  a  curved  oblique  streak  from  middle  of  dorsum,  an  oblique 
streak  resting  on  middle  of  termen,  and  three  small  spots  on  costa 
posteriori}'  dark  leaden-purplish.  Hindwings  blackish,  with 
rather  broad  orange  median  band. 

New  Guinea.  Roughly  described  from  Walker's  type-specimen, 
which  is  the  only  one  I  have  seen. 

415.   A.  'pyrrhopa  Low. 

{Tortrix  pijrrhopa  Low.,  Trans.  Roy.  Soc.  S.  Austr.  1896,  161). 

5.  17  mm.  Very  like  the  following  species,  but  groundct)lour 
of  forewing  red-brown  strigulated  with  dark  fuscous,  without  i-ed 
spots,  and  certainly  distinct  by  the  well-marked  sinuation  of 
termen;  hindwings  dark  fuscous,  with  orange  antemedian  band 
not  reaching  margins. 

Q.:  Mackay  (Lower);  in  December.  I  have  seen  only  Lower's 
type,  which  is  in  poor  condition. 

416.  A.  miltographa  Meyr. 

[Eucottma  milfoijrapha  Meyr.,  Journ.  Bomb.  Nat.  Hist.  Soc. 
xviii.,  139). 

(J^.  17-20  mm.  Head  and  thorax  deep  yellow-ochreous,  with 
a  broad  central  stripe  of  whitish  irroration,  patagia  olive-tinged. 
Palpi  yellow-ochreous  tinged  with  crimson,  terminal  joint  and 
extremity  of  .second  irrorated  with  whitish  Forewings  moderate, 
posteriorly  dilated,  costa  gently  arched,  apex  obtuse,  termen 
straight,  almost  vertical;  fulvous-ochreous  or  olive-ochreous, 
strewn  with  irregular  orange-red  or  l)rown-red  small  spots  and 
oblique  marks,  tending  to  form  angulated  transverse  series, 
especially  an  angulated  transverse  streak   beyond   middle;  costa 
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with  a  few  dark  fuscous  strigulse;  an  irregular  streak  of  whitish 
irroration  with  some  dark  fuscous  scales  along  dorsum  from  near 
base  to  tornus,  upper  edge  with  an  oblique  acute  projection 
beyond  middle,  this  streak  margined  above  with  red  or  dark 
brown  suffusion  :  cilia  whitisli-yellowish,  basal  third  deep  red  or 
red-brown,  with  blackish  spots  above  apex  and  beneath  tornus. 
Hindwings  dark  fuscous,  thinly  scaled  anteriorly,  more  blackish 
posteriorly;  an  orange  median  band,  not  reaching  margins,  inter- 
rupted in  middle,  lower  half  with  blackish  veins;  in  ^  with  dorsal 
f(jld  clothed  with  long  expansible  wliitish  hairs;  cilia  orange, 
round  apex  blackish. 

Moluccas:  Halmahera  (Doherty) -New  Guinea:  Sariba  I., 
Woodlark  I.  (Meek)  Q.:  Cairns (Dodd);  in  April;  five  specimens. 
Occurs  also  in  India  and  Ceylon.  The  form  described  above 
differs  from  the  Indian  form  in  the  well-developed  orange  band 
and  orange  cilia  of  hindwings,  but  after  close  comparison  I  am 
compelled  to  regard  it  as  only  a  geographical  form  of  the  same 
species;  I  think,  however,  it  is  sufficiently  distinct  to  require  a 
name,  and  therefore  name  it  var.  miltoxantha. 

417.  A.  ancalota  Meyr. 

(Enarmonia  ancalota  Meyr.,  Journ.  Bomb.  Nat.  Hist.  Soc.  xviii., 
140). 

(J^.  17-18  mm.  Head  and  thorax  grey-whitish.  Forewings 
with  termen  slightly  sinuate,  nearly  vertical;  yellow-ochreous 
mixed  with  ferruginous-brownish;  a  broad  pale  whitish-fuscous 
dorsal  streak  edged  above  with  white,  broadest  at  ^,  where  it 
reaches  more  than  lialf  across  wing,  rapidly  narrowed  to  tornus, 
upper  edge  with  a  triangular  median  indentation  filled  with 
brown;  two  posterior  series  of  blackish  dots.  Hindwings  in  ^ 
with  shallow  dorsal  fold  clothed  with  hairs;  in  ^  pale  fuscous,  in 
^  rather  dark  fuscous. 

New  Guinka  :  Woodlark  I.  (Meek);  in  April,  one  specimen. 
Occurs  also  in  Ceylon. 

65.  Articolla  Meyr. 
ArtiooUa  Meyr.,  Journ.  Bomb.   Nat.   Hist.  Soc. 

xvii.,  976(1907)         type  cyclidias. 
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Antennae  in  ^  simple.  Palpi  muderate,  porrected,  second  joint 
densely  scaled,  terminal  joint  moderate.  Thorax  with  posterior 
crest.  Forewings  with  7  to  termen,  8  and  9  stalked  or  closely 
appressed  towards  base.  Hind  wings  with  3  and  4  stalked,  5 
approximated,  6  and  7  stalked. 

A  peculiar  genus,  with  atiinities  to  the  Chlidanotidce. 

418.  A.  prospera  Meyr. 

{ArticoIJa  prosjjera  Meyr.,  Journ.  Bomb.  Nat.  Hist.  8oc.  xix., 
591). 

(J9.  14-20  mm.  Palpi  dark  violet-bluish-fuscous,  second  joint 
with  median  orange  spot,  terminal  joint  fulvous  oi-  whitish  except 
base.  Forewings  with  custa  gently  arched,  sinuate  from  i  to  i, 
where  it  is  rather  prominent,  termen  straight,  somewhat  oblique; 
whitish-ochreous,  sometimes  partially  suffused  with  light  ochreous- 
brownish,  in  9  niore  generally,  with  scattered  dark  fuscous  scales 
and  strigulae;  a  suffused  dark  fuscous  or  blackish  spot  on  costa  at 
|,  and  a  larger  triangular  one  beyond  middle;  sometimes  an 
oblong  purple-blackish  blotch  on  dorsum  before  middle,  its  upper 
edge  excavated,  but  this  is  sometimes  nearly  obsolete;  a  round 
ochreous-whitish  patch  in  disc  beyond  cell,  suri'ounded  by  blackish 
strigula?,  and  connected  with  termen  below  middle  by  a  smaller 
similar  l)ut  less  marked  patch;  these  are  margined  above  by  a 
broad  dark  fuscous  sti'eak,  followed  by  a  white  line  and  then  by 
a  blue-leaden-metallic  stria;  above  this  is  a  fulvous-orange  streak, 
and  then  a  bright  deep  ferruginous  elongate  patch  along  apical 
portion  of  costa,  cut  by  three  oblique  blue-leaden-metallic  strigulae 
becoming  white  on  costa.  Hindwings  in  ^  grey,  thinly  scaled, 
veins  darker,  in  ^  dark  fuscous. 

Q.:  Cooktown  (Meek),  Caii-ns  (Dodd);  in  September  and  Octo- 
ber, four  specimens.     Also  occurs  in  India. 

66.    Pternidora,  n.g. 

Antennie  in  ^  simple.  Palpi  moderate,  porrected,  second  joint 
rough-scaled  above  and  beneath,  terminal  joint  short.  Thorax 
without  crest.  Forewings  with  median  scale-tooth  on  dorsal 
mai-gin;  7  separate,  to  termen.     Hindwings  with  3  and  4  closely 
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approximated   at   base,    5   nearly  parallel  to   4,   6  and  7  closely 
approximated  towards  base. 

An  endemic  development  of  Laspei/resia 

419.  F.  phloeotis,  n.sp. 

(J.  9-10  mm.  Head  and  thoi'ax  grey.  Palpi  dark  fuscous 
irrorated  with  whitish.  Posterior  tibiae  without  tuft.  Forewiugs 
elongate-triangular,  costa  slightly  arched,  apex  obtuse,  termen 
rounded,  rather  oblique;  grey  irrorated  with  whitish  points,  with 
some  scattered  dark  fuscous  scales  and  strigulse,  on  costa  strigu- 
lated  with  dark  fuscous;  terminal  ai'ea  broadly  dark  fuscous, 
extending  over  |-  of  costa  and  nearly  half  of  dorsum,  strewn  with 
dark  iron-grey  transverse  marks  and  spots,  two  longer  enclosing 
ocellus  :  cilia  fuscous,  with  several  rows  of  darker  points,  and  a 
black  subbasal  line.  Hind  wings  fuscous,  becoming  dark  fuscous 
posterioi'ly;  cilia  light  fuscous,  with  dark  fuscous  subbasal  line. 

Q.:  Brisbane  (T.  Batcheler);  in  July,  two  sjjecimens,  commu- 
nicated by  Dr.  A.  J.  Tui'ner. 

67.  Laspeyresia  Hb. 

Laspeyresia  ah.,  Verz.  381(1826)         ...  ...      type  corollana. 

Carpocapsa  Tr.,  iSchmett.  Eur.  vii.,  231(1829)  ..      ty Tpe  potnonella. 
Grapholitha  Tr.,  8chmett.  Eur.  vii.,  232(1829)...      type  dorsana. 
Stigmonota  Guen.,  Eur.  Micr.  Ind.  48(1845)  ...     type  dor so.na. 
Leptarthra  Low.,   Trans.   Roy.    8oc.    8.    Austr. 

1902,253     ...  ...  ...  ...  ...     type  a^dacodes. 

Antennae  in  ^  ciliated.  Palpi  moderate,  more  or  less  ascend- 
ing, second  joint  arched,  with  short  projecting  scales  beneath  and 
sometimes  above  towards  apex,  terminal  joint  short.  Thorax 
without  crest.  Forewiugs  with  7  separate,  to  termen.  Hindwings 
with  3  and  4  connate  or  stalked,  2  nearly  parallel  to  4,  6  and  7 
approximated  towards  base. 

A  genus  of  considerable  extent  and  general  distribution,  but 
not  native  to  New  Zealand.  The  lar\<e  are  especially  prone  to 
feed  in  the  pods  of  Lajuniinosa',  but  also  are  found  in  fruits  and 
shoots  of  other  plants. 
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420.  L.  pomonella  Linn. 

{Carpocapsa  pomononella  Linn.,  Meyr.,  Proc.  Linn.  Soc.  X.  S. 
Wales,  1881,  657). 

Q.:  Brisbane  (Turner) — N.S.W.:  Broken  Hill  (Lower) — Vic: 
Melbourne — Tasm.:  Hobart  -8.A.:  Adelaide;  from  August  to 
March.  The  larva  of  this  notorious  pest  feed.s  in  apples,  and 
occasionally  in  other  fruits;  it  probably  occui'S  in  Australia  wliere- 
ever  apple-trees  are  planted,  but  some  of  the  above  i-ecords  may 
be  of  specimens  bred  from  apples  in  shops,  with  which  it  is  readily 
introduced.  The  species  is  of  European  origin,  but  occurs  now 
wherever  apples  are  grown  throughout  the  world. 

421,  L.  metalJocosma  Low. 

{Tortrix  metallocostna  Low.,  Proc.  Linn.  Soc.  N.  S.  Wales,  1  901, 
670). 

Q.:  Townsville  (Dodd);  in  October.  Larva  feeds  in  stems  of 
Loranthus  ( Loranthacerp ),  a  large  gall  forming  round  each,  which 
splits  open  at  the  upper  end  in  time  for  the  moths  to  emerge; 
many  on  one  stem,  often  only  an  inch  or  two  apart  (Dodd). 

422.  L.  aulacodes  Low. 

{Leptarthva  aidacodes  Low.,  Trans.  Roy.  Soc.  S  Austr.  1902, 
253). 

Q. :  Townsville  (Dodd);  in  October.  Larva  feeds  in  stems  of 
Loranthus,  but  without  making  a  gall  (Dodd). 

423.   L.  tephra'<i,  n.sp. 

(J.  10- 12  mm.  Head  and  thorax  greyish-ochreous,  head  some- 
times whitish-tinged.  Palpi  whitish,  tinged  with  greyish-ochreous 
towards  base.  Posterior  tibiie  rather  short,  above  with  dense 
expansible  tuft  of  long  ochreous-gi*ey-whitish  hairs.  Forewings 
elongate,  posteriorly  dilated,  costa  slightly  arched,  apex  obtuse, 
termen  slightly  sinuate,  somewhat  oblique;  greyish-ochreous 
suffusedly  mixed  with  fuscous,  irrorated  with  whitish  points; 
costa  strigulaterl  with  dark  fuscous;  three  oblique  blue  leaden 
strigfv  from  costa  posteriorly;  ocellus  margined  laterally  with 
leadcii-uH'tallic,  and  containing  three  black  longitudinal  marks  ; 
cilia  fuscous  sprinkled  with   whitish,  with  dark  fuscous  subbasal 


288  KEVISION    OF    AUSTHALIAX    TOHTKICI.VA, 

line  on  upper  part  of  teimen,   preceded  by  more  strongly  marked 
whitish  irroration,   esj^ecially  behind  ocellus.       Hindwings  grey; 
cilia  pale  grey,  with  darker  subbasal  shade. 
H-A.:  Petersburg;  in  October,  two  specimens. 

424.  L.  jitychoriv  Meyr. 

{Laspeyresid  ptychora  Meyr.,  Jonrn.  Bomb.  Xat.  Hist.  Soc. 
xviii.  147). 

(J^.  12- 15  mm.  Furewings  with  termcii  slightly  sinuate, 
hardly  oblique;  dark  fuscous,  finely  irrorated  with  ochreous- 
whitish  except  towards  costa  posteriorly;  costa  with  nine  pairs 
of  whitish  strigula?,  last  six  giving  z'ise  to  short-  oblique  leaden- 
metallic  streaks,  seventh  running  to  termen  beneath  apex;  ocellus 
margined  laterally  by  leaden-metallic  streaks,  and  containing 
three  elongate  black  dots.  Hindwings  grey;  in  ^  a  very  slender 
submedian  hair-pencil  from  base,  followed  by  a  few  dark  grey 
scales,  dorsal  area  rather  broadly  strewn  with  blackish-grey  scales, 
dorsal  edge  and  cilia  recurved  upwards  to  form  a  pocket. 

Q.:  Brisbane  (Turner);  in  March  and  April,  two  specimens, 
Also  occurs  in  India  and  Ceylon.  This  and  the  preceding  species 
belong  to  a  group  of  closely  allied  and  superficially  extremely 
similar  species,  which  can,  however,  easily  be  determined  in  the  ^ 
sex  by  the  secondary  sexual  characters  of  the  hindwings  and 
posterior  tibi;e;  these  must  be  carefully  noted,  as  it  is  not  unlikely 
that  others  of  the  Indian  species  may  be  found  in  Australia;  the 
larvjB  of  two  feed  in  stems  of  Crotalaria,  and  may  be  introduced 
with  it,  if  cultivated. 

425.   L.   Umiaaila  Low. 

(Laspey7-esia  loviacula  Low.,  Proc.  Linn.  Soc.  N.  S.  Wales, 
1899,  95.) 

Q.  :  Cairns  (Dodd)— N.S.W.  :  Broken  Hill  (Lower)— S. A.  : 
Wirrabara ;  in  October  and  March . 

426.   L.  antitheta,  n.sp. 
(J 9.       11-12    mm.      Head    and    thorax    rather   dark   fuscous. 
Palpi   fuscous   sprinkled  with   whitish.      Forewings   elongate, 
posteriorly  dilated,  costa  gently  arched,  apex  obtuse,  termen 
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slightly  rounded,  rather  oblique ;  dark  bronzy-fuscous,  tips 
of  scales  bronzy-yellow- whitish  ;  costa  obscurely  strigulated 
with  dark  fuscous  and  whitish  ;  an  indistinct  erect  transverse 
blotch  of  whitish  suffusion  strigulated  with  dark  fuscous  from 
middle  of  dorsum,  reaching  more  than  half  across  wing,  often 
almost  obsolete ;  several  blue-leaden-metallic  strigae  from  costa 
posteriorly,  first  running  into  a  thick  erect  leaden-metallic 
streak  from  tornus,  followed  by  three  elongate  black  dots;  a 
small  leaden-metallic  mark  on  termen  above  middle :  cilia 
whitish-grey,  with  blackish  subbasal  line.  Hindwings  fuscous, 
becoming  dark  fuscous  posteriorly ;  cilia  pale  fuscous,  with 
dark  fuscous  subbasal  line,  tips  whitish. 

W.A.  :  Albany;  from  September  to  December,  five  speci- 
mens. 

427.     L.  parvisignana  Meyr. 

{Stiynionota  parvisujiiana  Meyr.,  Proc.  Linn.  Soc.  N.  S. 
Wales,   1881,  654.) 

N.S.W.  :  Sydney,  in  August  -  Vic.  :  Gisboine  (Lower),  from 
October  to  December. 

428.   L.   floricolana   Meyr. 

{Stiymonota  floricolana  Meyr.,  Proc.  Linn.  Soc.  N.  S. 
Wales,  1881,  656.) 

N.S.W.  :    Parramatta,  Bowenfels  :  in  January. 

4-9.   L.  iride^wns  Meyr. 

(Stigmonota  iridescens  Meyr.,  Proc.  Linn.  Soc.  N.  S. 
Wales,    1881,   655.) 

Q.  :  Warwick  (Turner) — N.S.W.:  Murrurundi,  Bathurst, 
Sydney — S.A.  :  Adelaide;  in  October  and  November.  Lord 
W^alsingham  has  subsequently  discribed  another  species  of 
this  genus  from  Corea  and  Japan  under  the  name  of  L. 
iridescens  (Ann.  Mag.  Nat.  Hist.  (7)  vi.,  429),  which  name, 
of  course,  cannot  stand ;  for  this  Japanese  species  I  propose 
the  name  L.   prismatica. 
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430.   L.  pessota,  n.sp. 

9  •  9  mm.  Head  and  thorax  whitish-grey.  Palpi  grey- 
whitish.  Forewings  elongate-triangular,  costa  slightly  arched, 
apex  obtuse,  termen  rounded,  rather  oblique ;  grey,  tips  of 
scales  whitish,  towards  dorsum  and  termen  broadly  suffused 
with  dark  fuscous  ;  costa  strigulated  with  dark  fuscous ;  an 
erect  hardly  curved  suffused  whitish  blotch  from  middle  of 
dorsum,  bisected  by  a  dark  strigula  ;  a  violet-leaden-metallic 
streak  from  beneath  costa  at  |  to  tornus,  followed  by  a  black- 
ish dot  near  lower  extremity :  cilia  grey,  with  blackish  sub- 
basal  line,  tips  whitish.  Hindwings  fuscous,  paler  and  thinly 
scaled  anteriorly,  dark  fuscous  towards  apex  and  along  ter- 
men ;  cilia  white,  with  dark  fuscous  basal  line. 
S.A.  :    Port  Lincoln;  in  November,  one  specimen. 

431.    L.  coiificitana  Walk. 

{Carpocapsa  conficitana  Walk.,  Cat.  xxviii.,  412;  Stig- 
monota  conficitana  Meyr.,  Proc.  Linn.  Soc.  N.  S.  Wales, 
1881,   654.) 

Q.  :  Brisbane  (Turner) ;  in  October.  A  good  c.nd  distinct 
species ;  both  sexes  seen. 

432.  L.  zapyrana  Meyr. 

(Stigmoiiota  zapyrana  Meyr.,  Proc.  Linn.  Soc.  N.  S.  Wales, 
1881,   653.) 

Q.  :  Brisbane,  Helidon,  Toowoomba — N.S.W.  :   Glen  Innes, 
Sydney,    Bulli — Vic.  :     Melbourne,    Healesville ;    from    Sep- 
tember to  December.      Larva  in   pods  of    Hardenhenjia  moiio- 
phylla  (Leguminosce). 

433.  L.  callizona,  n.sp. 

$.  10-11  mm.  Head  and  thorax  dark  fuscous,  face  yel- 
low. Palpi  yellow,  towards  base  orange.  Abdomen  deep 
oi-ange.  Forewings  elongate-triangular,  costa  gently  arched,  apex 
rounded-obtuse,  termen  sti'aight,  nearly  vertical,  lounded  beneath ; 
dark  fuscous;  a  straight  broad  yellow  fascia  slightly  before  middle; 
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apical  aiva  and  margins  of  ocellus  marked  with  purplish-leaden 
striga^,  between  which  the  ground-colour  is  obscurely  marbled 
with  dull  fulvous,  costa  with  four  oblique  blue-leaden  strigulae 
rising  from  minute  white  dots ;  two  minute  whitish  dots  on 
termen  above  middle,  and  one  below  it :  celia  dark  purplish- 
fuscous,  with  blackish  subbasal  line.  Hindwings  deep  orange ; 
apex  and  upper  part  of  termen  rather  broadly  suffused  with 
dark  fuscous ;  cilia  ochreous-whitish,  round  apex  greyish- 
tinged,  with  dark  fuscous  subbasal  line. 

New  Guinea  :   Sariba  I.  (Meek) ;  two  specimens. 

434.   L.  thctnarcha,  n.sp. 

cf  •  12  mm.  Head  and  thorax  dark  fuscous,  face  yellow. 
Palpi  yellow,  base  fuscous.  Abdomen  dark  fuscous.  Fore- 
wings  elongate-triangular,  costa  gently  arched,  apex  obtuse, 
termen  rounded,  rather  oblique ;  dark  fuscous  ;  a  broad  clear 
yellow  fascia  before  middle,  strigulated  with  black  on  costa; 
costa  posteriorly  blackish,  with  four  whitish  strigulae,  whence 
rise  purplish-leaden-metallic  oblique  strigae ;  ocellus  obscurely 
edged  with  purplish-leaden-metallic ;  two  minute  whitish  dots 
on  termen  above  middle,  and  one  below  it :  cilia  dark  fuscous. 
Hindwings  dark  fuscous  ;  cilia  fuscous,  with  darker  subbasal 
line. 

Q.  :  Cairns  (Dodd)  ;  one  specimen.  Differs  from  the  pre- 
ceding in  the  yellow  fascia  being  nearer  base,  as  well  as  in  the 
colour  of  hindwings  and  abdomen. 

435.   L.  mediana  Walk. 

{Tospitis  inediana  Walk.,   Cat.   xxxv.,    1798.) 
Solomon  Is.  :    Shortlands  I.,  Isabel  I.,  Florida,   Choiseul, 
Gizo  (Meek) — New  Guinea:    Sariba  I.,  Sudest  I.   (Meek). 

436.    L.  ?nartia,  n.sp. 

cf  9  •  ■^■10  nam.  Head  fulvous.  Palpi  porx-ected,  ochreous, 
tinged    with   orange   towards   apex,   second     joint     sometimes 
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indistinctly  spotted  with  dark  fuscous.  Thorax  orange-red, 
anteriorly  with  three  leaden-grey  stripes,  posteriorly  more  or 
less  wholly  leadeu-grey.  Abdomen  dark  purplish-grey,  apex 
blackish,  anal  scales  in  9  flatly  expanded.  Forewings 
moderate,  posteriorly  dilated,  costa  gently  arched,  apex 
obtuse,  termen  slightly  rounded,  little  oblique ;  deep  coppery- 
red  ;  anterior  half  of  costa  strigulated  with  black,  edge 
ochreous  between  the  strigulas ;  three  curved  irregular  grey 
transverse  striae  on  basal  half  connected  by  irregular  bars, 
third  median ;  an  irregular  curved  blue-leaden-metallic  streak 
from  costa  beyond  middle  to  \  of  dorsum,  posterior  edge  with 
a  rounded  median  prominence  edged  with  some  black  scales ; 
costa  posteriorly  black,  with  four  oblique  blue-leaden  strigulae 
rising  from  white  dots ;  posterior  area  of  wing  crossed  by  three 
very  irregular  variably  connected  and  sometimes  broken 
blackish  striae,  and  a  curved  series  of  four  blue-leaden-metallic 
spots  between  second  and  third :  cilia  dark  purplish-fuscous. 
Hindwings  blackish-grey,  more  blackish  posteriorly ;  cilia 
whitish-grey,  with  blackish  subbasal  line. 

Q.  :  Cairns  (Dodd)  ;  from  October  to  December,  three  speci- 
mens. Apparently  truly  distinct  from  the  following,  but 
more  material  is  desirable. 

437.   L.  aurantiana  Pryer. 

(Hemerosia  aurantiana  Pryer,  Cist.  Ent.  ii.,  235,  pi.  iv. , 
12.) 

cT  9  •  11-13  mm.  Abdomen  dark  grey,  anal  tuft  in  ^ 
ochreous-whitish.  Forewings  deep  orange-red,  anterior  f 
reticulated  with  five  or  six  anastomosing  ochreous-brownish 
striae,  costa  minutely  dotted  with  black :  a  straight  blue- 
leaden-metallic  streak  from  beneath  §  of  costa  to  dorsum 
before  tornus,  anteriorly  edged  with  black  scales,  anterior 
edge  indented  in  middle ;  posterior  area  irregularly  and  con- 
fusedly striated  with  blackish,  with  a  curved  subterminal 
series  of  four  blue-leaden-metallic  marks.  Hindwings  dark 
grey,   in    9    blackish-grey  posteriorly. 
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New  Guinea  :  Kei  Is. — Q.  :  Brisbane  (Turner)  ;  from  Feb- 
ruary to  April.  Also  occurs  in  Ceylon,  India,  Burma,  and 
China. 

5.  CHILANOTID^. 

Ocelli  present.  Forewings  with  2  from  before  |  of  cell,  8 
and  9  stalked  or  coincident.  Hindwings  without  basal  pecten 
on  lower  margin  of  cell,  5  parallel  to  4,  6  and  7  stalked. 

This  curious  family  consists,  at  present,  of  only  a  few  small 
genera  of  Indo-Malayan  origin.  It  has  undoubted  relation- 
ship to  the  GlypJivpterygidce  on  the  one  hand,  and  the  Eucos- 
midce  on  the  other,  yet  does  not  appear  to  be  actually  transi- 
tional between  them,  but  rather  to  represent  an  offshoot  from 
the  former  parallel  to  the  latter.  The  palpi  are  often 
pointed  or  even  acute  as  in  the  former,  and  there  is  more 
range  of  variation  in  neuration  than  in  the  Eucosmidce ;  yet 
the  general  appearance  is  remarkably  uniform  and  charac- 
teristic. 

68.  Epirehceca,  n.g. 
Antennae  in  cf  simple.  Palpi  moderate,  ascending,  second 
joint  with  rough  projecting  scales  beneath,  terminal  joint 
short,  obtuse.  Forewings  with  6  connected  or  anastomosing 
with  7  beyond  its  middle,  7  to  costa,  8  and  9  out  of  7.  Hind- 
wings  with  3  and  4  connate  or  approximated  at  base,  fi  and  7 
long-stalked. 

438.    E.  neoris,  n.sp. 

cf.  17-19  mm.  Head  rather  dark  fuscous.  Palpi  white, 
base  fuscous.  Thorax  white,  anteriorly  suffused  with  rather 
dark  fuscous.  Posterior  tibiae  clothed  with  whitish  hairs. 
Forewings  elongate,  posteriorly  rather  dilated,  costa  slightly 
arched,  apex  strongly  prominent,  obtuse,  termen  abruptly 
concave  beneath  it  ;  silvery-white  ;  costa  obliiiuelv  strigiilated 
with  dark  fuscous  except  towards  base,  alternate  interspaces 
fulvous;  a  semioval  blotch  of  fuscous  suffusion  strigulated  with 
(lark  fuscous  extending  on  dorsum  from    1   to   ?,   and   reaching 
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nearly  half  across  wing;  a  small  dark  fuscous  spot  towards  costa 
at  |,  and  two  blackish  dots  near  termen  below  middle,  area 
round  these  sometimes  more  or  less  infuscated  ;  apical  portion  of 
costa  ferruginous-orange,  cut  by  two  whitish  strigulae,  in  apical 
prominence  limited  beneath  by  a  snow-white  longitudinal 
mark  edged  beneath  with  pale  yellowish ;  lower  part  of  termen 
silvery-metallic :  cilia  whitish,  round  apex  marked  with  fer- 
ruginous-yellowish, in  subapical  sinuation  blackish-grey  towards 
tips.  Hindwings  pale  silvery-greyish  or  light  grey;  cilia  whitish, 
with  light  grey  subbasal  line. 

Q.  :  Cairns  (Dodd) ;  from  September  to  November,  five 
specimens. 

69.  Trymaltis  Meyr. 

Tri/niaJitis  Meyr.,  Journ.  Bomb.  Nat.  Hist.  Soc.  xvi.,  590 
( 1 905)    type   inargcmas 

Antennae  in  ^  simple.  Palpi  moderate,  subascending,  ter- 
minal joint  obtuse.  Forewings  with  4  absent,  7  to  apex,  8  and 
9  stalked,  10  closely  approximated.  Hindwings  with  3  and  4 
short-stalked,  6  and  7  long-stalked. 

Besides  the  following,  there  are  two  Ceylon  species  ;  doubtless 
others  will  be  found  in  the  Malayan  Islands. 

439.   T.  optima,  n.sp. 

O*  9  .  21-24  mm.  Head,  palpi,  and  thorax  white.  Fore- 
wings  elongate-triangvilar,  costa  slightly  arched,  apex  obtuse, 
termen  rather  obliquely  rounded,  slightly  sinuate  beneath 
apex;  silvery-white;  several  slight  brownish-ochreous  marks 
on  anterior  half  of  costa ;  a  ferruginous-orange  spot  on  middle 
of  costa,  suffused  with  fuscous  beneath  ;  a  patch  of  suffused 
fuscous  and  dark  fuscous  strigulatiou  extending  along  dorsum 
from  near  base  to  near  tornus ;  an  irregular  narrow  fascia  of 
fuscous  suffusion  with  silvery  iridescence  I'unning  from  apical 
spot  to  dorsum  beyond  middle,  beneath  middle  of  disc  edged 
anteriorly  with  blackish-fuscous  suffusion,  and  then  by  a 
yellow  mark  du  angle  of  cell;  a  ferruginous-orange  apical 
spot,  containing  a  white  longitudinal  mark;  five  small  fuscous 
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spots  with  silvery  iridescence  along  termen,  uppermost  and 
two  lowest  preceded  by  blackish  dots :  cilia  pale  grey,  outer 
half  spotted  with  whitish,  at  apex  marked  with  ferruginous, 
riindwings  light  greyish-fulvous,  apex  tinged  with  whitish  ; 
cilia  pale  fulvous,  outer  half  spotted  with  whitish. 
Q.  :    Brisbane  (Turner)  ;  in  November,  two  specimens. 

440.  T.  climacias,  n.sp. 
cf.  17  mm.  Head  and  thorax  fuscous,  apical  half  of 
patagia  white.  Palpi  white.  Forewings  elongate,  moderate, 
posteriorly  rather  dilated,  costa  anteriorly  almost  straight, 
towards  apex  rather  abruptly  arched,  apex  obtuse,  termen 
obliquely  rounded,  slightly  sinuate  just  beneath  apex  ;  silvery- 
white  ;  costa  with  short  oblique  dark  fuscovis  strigulae,  on  pos- 
terior half  with  alternate  interspaces  tinged  with  fulvous  ;  an 
irregular  narrow  grey  patch  suffusedly  marked  with  deep  fer- 
ruginous extending  over  base  and  along  dorsum  to  tornus  ;  a 
suffused  blackish  dot  in  disc  above  middle ;  a  moderately 
broad  irregular  silvery-grey  fascia  near  termen,  indistinctly 
spotted  with  blackish  suffusion  ;  a  deep  ferruginous-orange 
s])ot  along  apical  portion  of  costa,  cut  by  a  white  strigula,  and 
limited  beneath  by  a  white  longitudinal  mark  edged  beneath 
with  yellowish  suffusion ;  four  slivery-grey  roundish  spots 
along  termen  :  cilia  white,  with  grey  basal  line  and  slightlv 
tinged  with  grey  towards  tips,  at  apex  marked  with  ferrugi- 
nous. Hindwings  grey  ;  cilia  white,  with  grey  basal  line, 
towards  tornus    elongated. 

Q.  :   Cooktown  (Meek)  ;  one  specimen. 

441.   Laspeyresia  hemicosma  Low. 
{Le/ptarthid  Iir/niros/tia  Low.,   Trans.   Roy.    Soc.    S.    Austr. 
1908,  321.) 

Having  obtained  further  material,  I  find  that  this  is  really 
a  distinct  species,  though  very  similar  to  L.  mediann.  It 
differs  from  that  species  in  having  the  posterior  tibiae  of  cf 
rather  short,  whitish,  with  expansible  whitish  hairpencil  from 
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base  above  (in  L.  mediana  cf  the  posterior  tibiae  and  basal 
joint  of  tarsi  are  clothed  with  long  dense  rough  dark  grey 
scales),  forewings  without  the  small  dark  brown  spot  on  base 
of  dorsum,  anterior  margin  of  brown  terminal  band  much 
more  convex  (in  L.  mediana  nearly  straight),  and  more 
acutely  indented  beneath  costa. 

Q.  :  Cairns  (Dodd)  ;  in  October  and  November.  The  true 
L.  mediana  occurs  from  Borneo  to  the  Solomon  Is.,  but  has 
not  been  found  in  Australia. 

422.   Laspeyresia  exemplaris,  n.sp. 

cf  9  •  12-14  mm.  Head  yellow,  sidetufts  of  crown  suffused 
with  reddish-brown.  Palpi  yellow,  base  brownish-tinged. 
Thorax  reddish-brown,  shoulders  yellow.  Abdomen  dark 
fuscous,  apex  ochreous- whitish.  Posterior  tibiae  ochreous- 
whitish,  without  tufts.  Forewings  moderate,  posteriorly 
dilated,  costa  gently  arched,  apex  obtuse,  termen  rounded, 
somewhat  oblique  ;  bright  yellow ;  costa  strigulated  with  dark 
fuscous ;  a  very  narrow  brown  basal  fascia ;  a  broad  light 
brownish  patch  occupying  terminal  'j  of  wing,  but  not  quite 
reaching  costa,  partially  suffused  with  red-brownish  and 
irregularly  strigulated  with  dark  fuscous,  anterior  and  pos- 
terior margins  suffused  with  violet-metallic  iridescence, 
anterior  edged  by  a  blackish  line ;  an  oblique  blue-leaden- 
metallic  striga  traversing  this  patch  near  costa ;  cilia  brown- 
ish, sometimes  dark  fuscous  at  apex  and  with  two  more  or  less 
marked  white  basal  dots  beneath  apex.  Ilindwings  with  6 
and  7  approximated  towards  base ;  blackish-fuscous ;  cilia  fus- 
cous, with  dark  fuscous  subbasal  shade. 

N.A.  :  Port  Darwin  (Dodd)  ;  four  specimens.  Extremely 
similar  to  L.  mediana  and  L.  hemicosma,  but  immediately 
distinguished  from  both  by  colour  of  thorax,  which  in  those 
species  is  yellow  with  shoulders  and  anterior  half  of  dorsum 
dark  fuscous,  as  well  as  by  absence  of  tibial  tufts  and  other 
details. 
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ADDENDA. 

CARPOSINID/E. 

Mendarchis  zymota  Meyr. 
I  have  lately  received  a    9    obtained  at  Port  Darwin,  N. 
Australia    (Dodd)  :    it    agrees    in    superficial    characters   with 
the  cf  • 

PHALONIAD^. 

70  (7a).     Phalonia  Hb. 

J^halonia  Hb.,  Verz.   393   (1826) type  tesserana. 

Palpi  porrected.  Tliorax  sunietinies  witli  crest.  Forewings  with 
7  sepai'ate,  to  costa  or  apex.  Hind  wings  with  3  and  4  separate 
at  origin,  6  and  7  stalked. 

An  extensive  genus,  apparently  absolutely  restricted  to 
Northern  temperate  regions,  except  that  the  following  species 
has  spread  more  widely. 

443.   P.  vianniana  F.R. 

cf  9  •  11-13  mm.  Head  white,  sides  ochreous-brown.  Fore- 
wings  with  costa  moderately  arched  ;  whitish-ochreous, 
margins  strigulated  with  brown  ;  a  suffvision  along  base  of 
costa,  an  oblique  streak  from  dorsum  near  base,  a  median 
fascia  angulated  above  middle,  a  fascia-like  spot  from  costa 
posteriorly  not  reaching  termen,  and  indistinct  suffusions 
before  and  above  tornus  deep  ochreous,  sometimes  brown- 
sprinkled.     Hindwings  pale  grey. 

N.A.  :  Port  Darwin  (Dodd).  Also  widely  distributed  in 
India  and  Ceylon,  to  which  it  has  spread,  through  Western 
Asia,  from  its  home  in  Central  and  Southern  Europe  ;  it  must 
be  an  insect  of  singularly  adaptable  constitution,  occiiring  on 
the  Wiltshire  downs  and  at  the  mouth  of  the  Ganges.  The 
larval  habits  do  not  seem  to  be  known,  but  probably  the  larva 
feeds  in  the  heads  or  stems  of  one  or  more  of  the  Composita-. 
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INDEX  OF  GENERA. 

In  the  following  indices,  the  reference  is  to  the  ordinal  numbers 
the  genera  and  species  in  succession  ;  names  italicised 


attached  to 
are    synonyms 


No. 
46 
64 
46 
16 
52 


AcnUa  Hb 

Acnuthothyspoda  Low.   . 

Acleris  Hb 

Acroceuthes  Meyr 

Acrolita  Led 

Acropolitis  Meyr 13 

Adoxophyes  Meyr 23 

Aeolostoma   n.g 17 

Anathamna  n.g 62 

Anafiop'ia  Meyr 14 

Anchijlopern  Steph 53 

Ancylis  Hb 53 

Anisn(ionn  Meyr 24 

Antit'hcsia  Steph 64 

Aphelia  Steph 57 

Argyroploce  Hb 64 

Argyrotoxa  Steph 38 

Aristocosma    Meyr 20 

Arotropliora  Meyr 32 

Articolla  Meyr 65 

Asthenoptycha  Meyr.      ...  14 

Atelodora  Mevr 21 

Atteria  Walk." 28 

Bactra  Steph 57 

Bathrotoma  jVIeyr 50 

Bondia  Newm 1 

Bi/rsojjfcra  Low    58 

Caca^cia  Hb 25 

Capua  Steph 19 

Carpocapsa  Tr 57 

Carposina  HS 3 

Ceracc  ^Yalk 28 

Chresmarcha  n.g 26 

Cnephasia  Curt 35 

Coscinoptyclia  Meyr 5 

Crocidosemn  Zell 55 

Croesia  Hb 46 

Crypto pfUa  Mevr 25 

Cydia  Hb '. 55 

Diactenis  Meyr 37 

J)icheli(i  Guen 19 

Dichelopa  Low 39 

Di pterin  a  Meyr 35 

Drachmobola  Mevr 40 

El)oda  Walk.   ...  " 45 

Ennpa  Walk 3 

Epagocje  Hb 19 

Epihlrma   Hb 55 

Epichorista   Meyr 31 

Epirrhoeca   n.g 68 


No. 

Epitrichosma  Low 38 

Epitymbia  Meyr 19 

Ericia  Walk 24 

Eucosma  Hb 55 

Eulia  Hb 33 

Gohoea  Walk 33 


Grapholitha  Tr.    ... 
Harmologa   Meyr. 
Helictophanes  Meyr. 

Heliocosma  Meyr 

Hermenias   n.g.    ... 

Herpystis  n.g 

Heterocrossa  Meyr. 
Holocola  Mevr 


...  67 

...  34 

...  63 

'.'.'.  49 

...  54 

...  3 

...  52 

Homona  Walk 24 

Hyperxena  Meyr 8 

Isochorista  Meyr 11 

Lamyrodes  n.g 18 

Laspeyrtsia  Hb 67 

Lcptathra  Low 67 

Lobesia  Guen 59 

Lomaschiza  Low 59 

Lophoderus  Stepli 33 

Luzotacnia  Steph 29 

Meridarchis  Zell 2 

Meritastis  n.g 30 

Mictoneura  Meyr 48 

Motiilia  AValk 51 

Notocelia  Hb 55 

Oistophora  Mevr 3 

...  46 

...  55 


Oxygrapha   Hb. 

Pcrxlisco  Tr 

Palceobia  Meyr.  .. 
Palfeotoma  Meyr... 
Paramorpha  Meyr. 
Paraselena  Meyr... 
Parastranga  n.g.   .. 

Penthina  Tr 

Peronea  Curt 

PexinoJa  Hamps 2 

Phalonia  Hb 70 

Phoxopteris  Tr.    ... 
Phricanthes  Meyr. 
Polycbrosis  Rag.   .. 
PnJyJ()l)ha  Low. 
Procalyptis  n.g.    ... 

Procoronis  n.g 

Proschistis  Meyr... 
Pro-selena  Meyr.  .. 
Prothelymiin  Meyr 


47 
4 
10 
44 
64 
46 


53 
46 
58 
46 
22 
56 
61 
9 
9 
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Pternidora  u.^.     ... 
I'yrgotis   Meyr.    ... 
Rhoinboceros  ii.g — 
Hhopohota   Led.     ... 

Scinphila  Tr 

Scolioplecta  Meyr. 
Sorolopha  Low. 

Sosineura  n.p 

Spatalistis  Meyr.... 
S perch  ill    Walk.    ... 
Spiloiiota  Steph.   ... 
Steriphotis  n.g.     ... 
Stigmunuta  Guen. 
Strepsiccros  Meyr. 


No.  No. 

66  Strcpsicrates  Meyr 51 

12              Syntijzyua  Low 58 

15              Tcmnolopha  Low 64 

52              Tcras  Tr 46 

35              T r  1(1  f odes   (iuen   19 

43             Thiodia  Hb 55 

64              Thriiicophora   Meyr 13 

6              Tinefuccra  Led 51 

42              Tortrix  Linn 29 

1!)              Trymalitis  Meyr 69 

51              Tvmbarcha  Meyr 41 

70              Xenothictis  n.p 36 

67  Zacorisa  n.g 27 

51 


INDEX  OF  SPECIES. 


No. 

absconditana  Walk 349 

(ihsuinptatui  Walk 250 

achranta,  n.sp 273 

acritodes,  n.sp 85 

arrodesma  Low 43 

actaea,  n.sp.           368 

aedilis,   n.sp 259 

aostivana   Walk 142 

agramma  Low 124 

agrypna,  n.sp 201 

alandana  Meyr 70 

albidana  Walk 96 

ammorliroa  Low 86 

ammodes,  n.sp 240 

amoebaea  Low 409 

amoenana  Walk 191 

anaptis,  n.sp 248 

ancalota  Meyr 417 

anconia,  n.sp 363 

anemarcha  Low.  ...   239 

anguillana  Meyr 320 

annosana  Meyr 31 

anthodes,  n.sp 26 

antliologa,   n.sp 412 

antitheta,  n.sp 426 

apertella  Walk 28 

aphrotis,  n.sp 194 

aprobola    Meyr 396 

aquilana  Meyr 22 

arcaria,   n.sp 170 

arcuatalis  Walk 233 

argillosana  Meyr 102 

nr(jyrnspis  Low 249 

artifif^a,  n.sp 323 

ashworthana   Newm 158 

asperana   Meyr 286 


No. 

asthenopis  Low 205 

atimana  Meyr 247 

atristrigana   Meyr 103 

attenuatana  Meyr 3 

anlacana  Meyr 205 

anlacodes  Low 422 

aurantiana  Pryer 437 

anstralana  Lew 150 

autologa,  n.sp 11 

avida,  n.sp 341 

basialbana  Walk 1.59 

batracliodes,   n.sp 393 

bematica,  n.sp 129 

biscissana  Meyr 330 

blepliaropis,  n.sp 358 

botrana  Scliiff 360 

brarhyptycha,  n.s^i 342 

bryopa,   n.sp 337 

calculata,  n.sp 156 

callirrhoa,  n.sp 352 

callizona,  n.sp 433 

callizyga  Low 44 

caniacinana  Meyr 224 

canana  Walk.         .52 

rani'/erana  Walk 2-50 

canthelias,   n.sp 235 

capyra,  n.sp 335 

carpalima,  n.sp 340 

carpdphfujd  Wals 374 

caryotis,  n.sp 163 

caseata,  n.sp 1 

eastauea,  n.sp 237 

cataractis,  n.sp 198 

catenata,  n.sp 253 

(■(' nf iirioiKiiia  Meyr 243 

ccpsdiui  Walk 96 
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No. 

ceramica  Low 110 

ceramicana  Meyr 249 

cerasta,  n.sp 56 

cerophanes,  ii.sp 34 

cerussata,    n.sp 178 

cetrata,  n.sp 167 

chalicitis,  n.sp 306 

cliaodes,  n.sp ...  42 

charistis,  n.sp 232 

chasmodes,  n.sp 400 

chime rlnana  Meyr 105 

chionaula,  n.sp 234 

chionodelta,  n.sp 395 

chrysopliilana  Walk 122 

clarana  Walk 97 

cliniacias,  n.sp 440 

ciiaphalodes,    n.sp 80 

colonota,  n.sp 325 

coniptana  Walk 281 

concliodes,  n.sp 280 

concolorana    Mcyr 217 

coneordana  Meyr 215 

confertana  Walk 402 

conficitana   Walk 431 

confusana  Walk 245 

conjunctana  Meyr 60 

conjunctana    Walk 61 

consociana  Walk 159 

constrictana    Meyr 293 

copiosana  Walk 249 

foronopa,  n.sp 324 

cosmopis  Low 73 

cosnioplaca  Low 230 

cosniota  Meyr 45 

craterana  Meyr 63 

crepusculana  Meyr 100 

crobylota,  n.sp 251 

crossota,  n.sp 378 

crotala,  n.sp 261 

cyclotoma  Low 390 

njrfosemn  Meyr 135 

debiliana   Walk Ill 

decolorana  Walk 83 

delphica,  n.sp 15] 

desmotana  Meyr 190 

denterastis,  n.sp 89 

(lichroa  Low 271 

diemeniana  Zell 75 

digraninia,  n.sp 5 

ilil)]ifh('r(ii(h's   Low 100 

discana  Feld 408 

disputaua  Walk 115 

dissolutana  jNIevr 2 

divulsana   Walk 220 

clLlosaiui  Walk 48 


No. 

dotatana  Walk 165 

doxasticana  Meyr 394 

dryina,  n.sp 90 

dryinodes,   n.sp 47 

ecliinitis,  n.sp 204 

effulgens,  n.sp 120 

ejectana   Walk 299 

elaeodes  Low 410 

claphris  Low 286 

encotodes,  n.sp 36 

endophaga,  n.sp 403 

ephedra,  n.sp 92 

epichorda,   n.sp 206 

epidesma  Low 288 

epidola,  n.sp 291 

epiglypta,  n.sp 60 

epiloma  Low 119 

t'pipcpJa  Low 135 

epizeucta,  n.sp 132 

ergasima,  n.sp 386 

ergophora,  n.sp 54 

erotias  Meyr 383 

erythrana  Meyr 321 

eucela  n.sp 207 

engramma  Low 202 

e'iphona,  n.sp S4 

euplectra  Low 387 

excelsa,   n.sp 49 

exemplaris,  n.sp 442 

exeristis,  n.sp 285 

eximiana   Walk 414 

exoeca,   n.sp 29 

extrusana  AValk 367 

fabricata,   n.sp 172 

fascicnlana  Walk 135 

ferrea,  n.sp 186 

fidana  Meyr 327 

firmata,  n.sp 181 

fistnlata,  n.sp 141 

flexanimana   Meyr 290 

flexilineana    Walk 287 

floricolana  Meyr 428 

fluidana  Mevr 310 

foedana  Walk 159 

fungiferana  Meyr 406 

fnsciceps  AValk 96 

i/alhana  Feld 191 

i/Japhyrdiia  Meyr 220 

glycera,  n.sp 278 

(jiiophodijfns  LoAV 260 

gonomela  Low 404 

hapalopis,  n.sp 23 

haplodes,  n.sp 214 

lielicana  Mcyr 388 

hcliocliai  IS  Low 45 
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No. 

helota  Meyr 3^3 

helota,   11. sj) 40 

hemeiana  Meyr 244 

luMuicosma  Low 441 

liemicosnuuia  Meyr 93 

liemicryptaiia  Meyr 62 

iioteroidana    Meyr 128 

liil)l)ertiaiia   Meyr 316 

hiiiiorodana    Meyr 317 

liolautha,  n.sp 153 

liotnogaina,  n.sp 139 

honesta,  n.sp 312 

hortaria.  n.sp 336 

luimerella  Walk 243 

hydractis,   n.sp 196 

hvperetana  Meyr 100 

il'lepida  ButI 374 

illucida,  n.sp 22/5 

imhrifera,  n.sp 292 

iminanis  Meyr 376 

imniersana  Walk 219 

( in  in  (■  rsa  iki   Walk 150 

impletana  Walk 53 

improbana  Meyr 24 

incoiicisana  Walk 58 

iucongrnana  W;ilk 28 

iiidcrri'taiKi   Walk 57 

iiidigestana  Meyr 213 

infectana  Meyr 322 

infensa,  n.sp 295 

inodes,  n.sp 384 

iusignana  Meyr 46 

intractana  Walk 104 

iodes  n.sp 226 

ioternaa,  n.sp 127 

ipnitis,   n.sp 277 

iridescens  IMeyr 429 

iridosonia.  n.sp 373 

iriodes  Loav 64 

isc'halea,  n.sp 332 

isocliroa,  n.sp 211 

isographa,   n.sp 79 

isoscelana  Meyr 114 

iugicolana  Meyr 173 

laganodes,  n.sp 184 

hunyra,   ii.sp 382 

Uisiophina  Low 297 

latehrosa,  n.sp 18 

lathraea,  n.sp 203 

lenaea,   n.sp.  255 

leptospila  Low 108 

leucospila  Low 87 

leurcstacta,   n.sp 121 

liadolpha,  n.sp 162 

liijniferana  Walk 299 


No. 

lignigerana  Walk 58 

limnephilana  Meyr 298 

liquidaiia  Meyr 212 

lividana  Meyr 246 

lomacula  Low 425 

longestriata  Durr 315 

loricata,  n.sp 272 

lunifem  Low 103 

lycodes,   n.sp 171 

lyssodes,  n.si) 270 

lythrodana  Meyr 188 

macrogona,  n.sp 283 

inacropetana   Meyr 296 

mncioura  Low 287 

magiiana  Walk 51 

inalacodes,  n.sp 50 

maleficana  Meyr 4 

manniana  F.R 443 

martia,  n.sp 436 

mediana  Walk 137 

mediana  Walk 435 

mediella  Walk 8 

mdancrocana  Meyr Ill 

melanocrypta,  n.sp 35 

melichroa  Low 131 

inermera,  n.sp 263 

mermerodes,  n.sp 143 

mersana  Walk 105 

mesarotra,   n.sp 392 

mesoscia,  n.sp 318 

metallocosma  Low 421 

mctaUota  Low 396 

metaxanthana  Walk .^     67 

niicrostictis,   n.sp 229 

miltographa  Meyr 416 

niimica  Low 25 

mimodes,  n.sp 12 

miserana  Walk 250 

mnrmosi/nana    Meyr.       ...   174 

molesta,  n.sp 155 

niolybdantha,    n.sp 282 

montaiiana  Meyr 106 

inontivagana  Meyr 101 

morosa,  n.sp 309 

inosaica  Low 391 

uiosaica  Meyr 413 

mundulana  Walk 96 

mufatana  Walk 95 

neoris,  n.sp 438 

nephaula,  n.sp 210 

nesolocha,  n.sp 10 

neurobapta  Low 269 

iieurophorella  Meyr 16 

nigella  Newm 5 

nodicornis,  n.sp 66 
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No. 

notograpta,  n.sp 109 

numniifera,    n.sp 279 

uummulata,  n.sp 81 

obeliscana  Meyr 301 

ohfuscatana  Meyr 104 

ochraceella  Walk 231 

ochroptila,  n.sp 265 

ocyptera,  n.sp 169 

oenopa,   n.sp 168 

umhiodclta  Low 374 

oncota,   n.sp 125 

operosa,  n.sp 389 

opliiodesma  Low 166 

ophthalmias,   n.sp 113 

opsia,  n.sp 345 

optanias,  n.sp 355 

optima,  n.sp 439 

oriarcha,  n.sp 189 

orphania,  n.sp 14 

orthias,  n.sp 254 

ostracitis,  n.sp 370 

oxygona  Low 94 

oxygrammana    Meyr.       ...    118 

pacimodes,  n.sp 377 

panaeolana  Meyr 41 

panoplana  Meyr 271 

panxantha  Low 133 

paragona,  n.sp 266 

paralia,  n.sp 195 

paraloxa,  n.sp 116 

parasema,  n.sp 379 

parastactis,  n.sp 78 

parmiferana  Meyr 38 

parvisignana  Meyr 427 

parvukina   Walk 360 

passalotana  Meyr 59 

paurozona   Low 193 

polochytana  Meyr 123 

peloxythana  Meyr 176 

peltophora,  n.sp 366 

peltosema  Low 338 

pendnlata,  n.sp 407 

pentac'osnia  Low 76 

pentazona  Low 77 

peraea,   n.sp 346 

perioyphana  Meyr 314 

perileiica  Low 19 

periopa,  n.sp 72 

periorma,  n.sp 252 

perspectana  Walk 333 

pertinax,  n.sp 241 

pervifax,    n.sp 351 

pessota,   n.sp 430 

petraea,  n.sp 15 

petrochroa  Low 227 


No. 

phaeopis,  n.sp 357 

phanaea,  n.sp 146 

pharangitis,  n.sp 144 

phaulopa,  n.sp 354 

phellodes,,   n.sp 71 

phileris,  n.sp 69 

phloeotis,  n.sp 419 

phosphora,  n.sp 256 

phryctora,   n.sp 88 

phyllanthana  Meyr 399 

phyllodes  Low 411 

physophora  Low 365 

pinarodes,  n.sp 17 

piperata,  n.sp 185 

pirastis,   n.sp 236 

placida,  n.sp 381 

placodes,  Low 107 

placoxantha  Low 117 

plastica,  n.sp 177 

plana,  n.sp 369 

plathanana  Meyr 74 

plebeiana  Zell 347 

plinthinana  Meyr 302 

poetica  Meyr 413 

polygraphana  Walk 149 

pomoneila  Linn 420 

porpacias  Meyr 288 

postiraiw  Walk 142 

postvittana  Walk 159 

privatana   Walk 136 

projectana  Walk 67 

prospera  Meyr 418 

psammetalla  Low 364 

p.sapharana  Meyr 175 

psarodes,  n.sp 183 

psendarcha,  n.sp 82 

pseustis,   n.sp 329 

ptcvocusmana  Meyr 8 

pteroneura  Meyr 268 

ptychora  Meyr 424 

pumicosa,  n.sp 37 

pyrosemana  Meyr 187 

pyrrhopa  Low 415 

pyrrhula,  n.sp 161 

qnietana  Meyr 331 

raniilana  Meyr 39 

re fhinna  Meyr 257 

rrspunsana  Walk 158 

retractaiia  Walk 1.59 

revcrsana   Walk 159 

rhachias,  n.sp 21 

rhodopnoana  Meyr 27 

rhothias,  n.sp 353 

rigida,  n.sp 258 

rudis  Walk 57 
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No. 

ruficomaiia   Meyr 294 

rupicolaua  Meyr 257 

sabulosa,  n.sp 275 

salehrata,  n.sp 242 

s(u-tna    Walk 299 

scalopias,  n.sp 359 

scamhodes,   n.sp 401 

scaiidalota,  n.sp 218 

scaristis,  n.sp 385 

sclera  n a  Meyr 30 

scitulana  Walk 159 

scleropa,   n.sp 180 

scopnlosana  Meyr 348 

scotinopa  Low 112 

scutiferana   Meyr 68 

scythropa,  n.sp 356 

sccrcfnna   Walk 159 

seritiidana  Walk 158 

sedifora,   n.sp 362 

seditiosana  Meyr 313 

segetana  Mevr 328 

semicanella  Walk 297 

semiota,   n.sp 267 

scuti recta na  Walk 191 

semotheta,   n.sp 20 

Serena,   n.sp 222 

serrata,  n.sp 200 

scrviHsfnm  Walk 299 

sihyllina,  n.sp 152 

sicariana  Meyr 300 

sidnryaiia  W^alk Ill 

sign'ujerana  Meyr 57 

signigerana   Walk 55 

simana  Mevr 140 

similana  Walk 138 

sniaragdinana  Walk 284 

smenodes,  n.sp 223 

sobriana  Walk 174 

solana   Walk 98 

sollioitana  Meyr 305 

sordidniana  Meyr 104 

spanistis,  n.sp 308 

spargotis,  n.sp 145 

sphaerocosmana   Meyr.    ...  380 

sphaltica,  n.sp 65 

spodota,  n.sp 179 

standishana  Newm 216 

stereodes,    n.sp 262 

stigmatias,  n.sp 182 

stipularis,  n.sp 160 

strigiilata,    n.sp 276 

styphelana  Meyr 289 

suhfurcatana  Walk 192 


No. 
submarginellus  Walk.     ...  233 

sulfnrosa,  n.sp 264 

synomotis,   n.sp 326 

syringias,  n.sp 371 

tanyptera,   n.sp 164 

tarachodes,  n.sp 307 

tarachota,  n.sp 91 

taractis,  n.sp 9 

tarsodes,  n.sp 274 

tasmaniana  Walk 209 

technitis,  n.sp 197 

telephanta,  n.sp 208 

telesia,  n.sp 13 

templana  Pag 134 

t^nella,  n.sp 32 

tephraea,  n.sp 423 

tessulatana  Meyr 199 

thalassinana   Meyr 334 

thamnas,  n.sp 33 

theriiia,  n.sp 228 

thermaterrima  Low 99 

thiasodes,  n.sp 154 

thoenarcha,  n.sp 434 

thysanoma,  n.sp 147 

thystas,  n.sp 398 

tothastis,   n.sp 339 

trajectana  Walk 67 

tranquilla,  n.sp 311 

tmnscisselJa   Walk 233 

trepida,  n.sp 350 

triangnlana  Meyr 344 

tribolaua  Meyr 260 

trichograpta,  n.sp 397 

tricolorana  Meyr 405 

tripselia  Low 126 

trygodnna  Meyr 219 

uherana  Meyr 372 

umbrosa,  n.sp 221 

nrsina,   n.sp 148 

vacuana  Walk 95 

vicar iana  Walk 159 

vindicata,  n.sp 130 

vitiosa,  n.sp 303 

volntana  Mevr 319 

vuhjana  Walk 402 

xylistis  Low 361 

xylodes,  n.sp 157 

xythopterana  Meyr 238 

zapyrana  Meyr 432 

zolantha,  n.sp 375 

zopherana  Meyr 304 

zymota,  n.sp 7 
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ORDINARY  MONTHLY  MEETING. 

June  28th,  1911. 

Mr.  W.  W.  Froggatt,  F.L.S.,  President,  in  the  Cliair. 

Mr.  Sydney  W.  Jackson,  Chatswood;  Mr.  John  Shirley,  B.Sc, 
Brisbane;  Miss  Florence  Sulman,  Lawson;  Dr.  F.  Watson,  143 
Macquarie  Street;  Mr.  C.  H.  Wilke,  Darling  Point,  were  elected 
Ordinary  Members. 

The  President  called  the  attention  of  Members  to  a  circular 
inviting  subscriptions  to  tlie  Anton  Duln-n  Memorial  Fund, 
forwarded  by  Professor  Haswell,  Local  Hon.  Secretary  and 
Treasurer  for  Austi'alia. 

The  Donations  and  Exclianges  received  since  the  previous 
Monthly  Meeting  (3 1st  May,  1911;,  amounting  to  2  Vols., 
62  Parts  or  Nos.,  5  Bulletins,  3  Reports,  and  6  Pamphlets, 
received  from  39  Societies,  ikc,  and  2  Individuals,  were  laid 
upon  the  table. 


notes    and    E.XHIBITS. 

Mr.  Gurney  exhibited  a  complete  series  of  specimens  illus- 
trating the  life-history  of  an  indigenous  Braconid  wasp  (Opiiis 
try  out  Cameron),  a  parasite  of  the  Queensland  Fruit-fly 
(^Dacus  tryoni) — the  first  parasite  of  fruit-flies  recorded  from 
Australia.  He  showed  also  a  specimen  of  the  wasp  bred  from 
one  of  two  larvae  of  the  introduced  Mediterranean  Fruit-fly 
((keratitis  r(ipitata)  in  a  peach — the  first  and  only  case  of  this 
association  which  had  come  under  his  notice.  The  Queens- 
land fruit-fly  is  known  to  attack  four  kinds  of  native  fruits, 
and  is  now  taking  to  Citrus-fruits.  The  wasp  has  only  a 
fluctuating  value  in  checking  its  natural  host  at  present;  but 
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if  it  can  be  encouraged  to  give  more  attention  to  the  intro- 
duced host,  it  may  render  most  useful  service  to  fruit- 
growers. 

Mr.  A.  R.  Mc'Jiilloch  exhibited,  by  permission  of  the 
Curator  oi  the  AustraUan  Museum,  specimens  of  Leiuranus 
s(  micinctus  Lay  and  Bennett,  and  (Janthigaster  hennetti 
Bleeker,  which  he  had  collected  at  Murray  Island,  Torres 
kT'trait.  Neither  of  these  fishes  appears  to  have  been  pre- 
viously recorded  from  Australia,  though  both  are  well  known 
from  the  East  Indian  Archipelago  and  the  Pacific  Ocean. 

Mr.  Froggatt  exhibited  specimens  of  the  Kurrajong  Star- 
Psylla,  Tyuni  stfrcidue  Froggatt,  upon  a  pot-plant,  showing 
the  curious  filaments  produced  by  the  larvse  on  the  leaves. 
Also  specimens  of  parasitic  Hymenoptera,  in  illustration  of 
Mr.  Cameron's  paper. 

Mr.  North,  by  permission  of  the  Curator  of  the  Aus- 
tralian Museum,  sent  for  exhibition,  a  series  of  skins  of  the 
Plumed  Bronze-wing,  or  "Spinifex  Pigeon,"  Luphophaps 
plumifera  Gould,  from  various  localities  in  North-western 
Australia,  Central  Australia,  Northern  Queensland,  and 
South  Australia.  Immature  birds  are  much  paler  than 
adults,  and  have  a  less  amount  of  white  on  the  breast.  When 
fully  adult,  specimens  from  all  of  these  States  are  absolutely 
indistinguishable  from  one  another,  in  colour  and  measure- 
ments. As  pointed  out  by  Mr.  North  in  the  Transactions  of 
the  Royal  Society  of  South  Australia  (1898,  xxii.,  p.l.")7), 
Lophophaps  leucogaster,  described  by  Gould  from  South  Aus- 
tralia, is  a  synonym  of  L.  plumifera.  He  also  exhibited  a 
skin  of  a  Fan-tailed  Cuckoo  (Cacomantrs  flahelliformis 
Latham)  presented  by  Mr.  W.  Whiting,  of  Lord  Howe 
Island,  the  bird  having  been  caught  alive  in  that  locality  in 
an  exhausted  state,  after  a  heavy  prolonged  westerly  blow  in 
May,  1911. 

Mr.  Cheel  exhibited  a  very  interesting  scries  of  specimens 
of  West  Australian  species  of  rcrsoonia,   from  the  National 

25 
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Herbarium,  by  permission  of  the  Director.  Likewise,  on  be- 
half of  Mr.  Ernest  1.  Bickford,  fresh  flowering  specimens  of 
ChatiHclaucium.  unciiiafinn  Schau.,  from  a  plant  introduced 
two  years  ago  from  Geraldton,  W.A.,  where  it  is  commonly 
known  as  Wax-Plant. 

In  response  to  the  Secretary's  request,  made  at  last  meet- 
ing, for  exhibits  of  specimens  of  some  of  the  rarer  Blue 
Mountain  species  of  Fersooiiia,  for  comparison  with  some  un- 
common forms  whose  identiflcation  was  puzzling,  Mr.  Baker 
showed  F.  oblongata  A.  Cunn.,  and  P.  Cunninghainii  R.Br,  j 
Mr.  Cheel  showed  F.  oblongata,  F.  revoluta  Sieb.,  and  F. 
Cuniiinghaitiii :  and  Mr.  Fletcher  showed  F.  oblongata,  F. 
rigida  R.Br.,  /'.  Cuunuig/iamii,*  a  species  which  Mr.  Cheel  and 
Mr.  A.  A.  Hamilton  considered  to  be  F.  media  R.Br.,  (re- 
corded only  from  Queensland,  and  from  the  Hastings  and 
Clarence  Rivers  in  New  South  Wales,  in  the  Flora  Austra- 
liensis  ;  whose  occurrence  on  the  Blue  Mountains  is,  therefore, 
as  surprising,  as  the  fact  that  it  should  have  been  overlooked 
so  long),  and  P.sp.,t  obtained  by  Mr.  H.  Deane  at  Newnes, 
still  to  be  identified. 


P.  tnyrliloides  var.  hremfolia  Beuth.;  see  also  p. 348. 
t  P.  CimniiKjhaviii  R.Br. 
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CONTRIBUTION  TO  OUR  KNOWLEDGE  OF  THE 
CHEMISTRY  0¥  BLOOD. 

No  1.    Globin  Sulphatk  and  Globin  from  Ox-Blood. 

By  E.  C.  Grey,  B  So.,  Acting  Dkmonstuatok  and   Assistant 
Lkcturrr  in  Physiologv  in  thk  Univkrsitv  of  Sydney. 

(From  thf  PJi>/siol(>(/ifaf  Lahorcifor)/  of  the  University  of  Si/diiei/). 

General  consideration  is.—  Oxyhsenuti'luliiii  from  ox-blood  lias 
received  very  littU'  attention  as  regards  its  chemical  composition, 
and  although,  as  is  well  known,  this  is  due  to  the  fact  that  the 
substance  is  not  readily  cr^-stalli sable,  nevertheless  it  is  not  a 
little  surprising  in  view  of  the  fact  that  a  solution  of  ox-blood  is 
universally  accepted  as  a  standard  solution  of  hseinoglobin.  The 
fact  that  hseinoglobins  behave  differently  in  their  properties, 
especially  as  regards  their  power  of  crystallising,  is  a  clear  indi- 
cation of  a  difference  in  chemical  constitution,  and  hence  in  the 
ease  of  ox-blood  hfemoglobin  we  might  well  expect  this  difference 
to  be  considerable.  That  such  is  the  case  is  demonstrated  by  the 
results  put  forward  in  this  communication.  The  researches  of 
Kijster*  and  others  have  almost  conclusively  shown  that  these 
differences  are  not  due  to  any  variation  in  the  composition  of  the 
prosthetic  group,  and  moreover  since  this  portion  of  the  h;«mo- 
globin  molecule  constitutes  only  five  per  cent,  of  the  whole',  it 
cannot  account  for  the  marked  differen<;es  in  haemoglobins  fi-om 
various  sources.  The  difference  must,  therefore,  certainly  lie  with 
the  albuminous  moiety,  and  this  is  borne  out  by  experiment. 

I  have  been  able  to  show  that  the  globin  of  ox-blood  is  more 
basic  than  that  from  the  haemoglobin  of  the  horse,  which  has 
served  as  the  material  of  most  previous  investigations  This 
basicity  is  evidenced  l)y  the  power  of  the  histone  to  combine  with 
nearly  nine  per  cent,  of  sulphuric  acid. 

•  H.  S.  Zeit.  Physiol.  Chem,  Bd.  40,  S.  391,  1904. 
•36 
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Experimental. — The  preparation  of  glohin  from  ox-blood  by 

Lawrows  method  * 

The  Lawrow  method  is  briefly  as  follows.  An  aqueous  solution 
of  hsemoglol)in  is  poured,  with  constant  agitation,  into  a  large 
excess  of  a  mixture  of  five  parts  of  alcohol,  two  parts  ether,  and 
one  water,  the  mixture  having  been  rendered  of  such  an  acidity 
that  lOOcc.  contain  0-025  grams  HoSO^.  It  is  necessary  to  add 
the  haemoglobin  sohition  with  care,  otherwise  the  precipitate  is 
likely  to  be  contaminated  with  undecomposed  haemoglobin  which 
is  difficult  to  remove  by  washing.  This  dittieulty  can,  however, 
be  readily  overcome  by  using  a  much  larger  excess  of  sulphuric 
acid  than  was  employetl  by  Lawrow. 

In  the  application  of  Lawrow's  method  to  the  precipitation  of 
ox-blood  globin,  it  is  necessary,  on  account  of  the  greater  basicity 
of  the  globin,  to  employ  more  sulphuric  acid,  as  will  be  seen  from 
the  following  experiment. 

Experiment  1. 

Alcohol lOOOcc. 

Ether 400cc. 

Water l-20cc. 

H„SO,  N/10  80cc. 

To  this  mixture  were  added  50cc.  of  blood-solution  containing 
the  hfemoglobin  from  exactly  25cc.  of  defibrinated  ox-blood.  The 
solution  was  thoroughly  shaken  during  the  addition  of  tlie  haemo- 
globin in  a  stoppered  bottle,  and  the  flocculent  white  precipitate 
allowed  to  settle.  Of  the  haemoglobin  solution,  oOcc.  more  were 
now  cautiously  added,  with  constant  shaking;  the  precipitate 
which  formed  was  of  deep  red  colour,  and  moreover  the  solution 
did  not  darken  as  before,  indicating  that  the  further  quantity  of 
haemoglobin  had  not  been  decomposed.  A  portion  of  the  super- 
natant fluid  was  tested,  and  found  almost  neutral  to  methyl 
orange,  and  neutx'al  to  dimethylamidoazobenzol,  but  acid  to 
phenolphthalein.  Moreover,  on  addition  of  a  large  excess  of 
sulphuric  acid,  the  precipitated  haemoglobin  was  immediately 
split,  the  haematin  dissolving  and  darkening  the  solution,  and  the 
red  colour  of  the  precipitate   giving  place   to  the  white  of  the 

*  H.  S.  Zeit.  Physiol.  Chein.  Bd.  26,  S.  343,  1898. 
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glohin.  There  is  another  interest  attached  to  this  experiment. 
As  was  pointed  out,  the  supernatant  fluid  was  acid  towards 
phenolphtlialein,  althougli  neutral  to  methyl  orange. 

Of  the  supernatant  fluid,  250cc.  required  1 -Occ.  N/iONajCOg 
to  render  the  solution  distinctly  alkaline  to  meth3'l  orange.  Of 
the  same  solution,  250cc  required  3"3cc.  N/10  NaOH  to  produce 
the  first  pink  colour  with  phenolphthalein.  It  is  clear,  therefore, 
that  organic  acids  are  produced  in  the  solution  during  the 
decomposition  of  haemoglobin  with  sulphuric  acid.  This  fact  has 
been  pointed  out  before  by  other  observers. 

Haematin  was  completely  removed  from  the  solution  before 
titration,  by  l)oiling  till  precipitated  and  filtering. 

Since  the  total  volume  of  the  fluid  used  in  this  experiment  was 
1650cc.,  and  this  volume  contained  80cc.  N/10,  H0SO4,  every 
lOOcc.  contain  0'024  gram  of  sulphuric  acid,  which  is  practicallv 
the  quantity  recommended  by  Lawrow.  This  experiment  shows, 
therefore,  that  more  sulphuric  acid  is  necessary  to  precipitate 
globin  from  ox-blood  than  from  the  haemoglobin  of  the  horse. 

It  should  be  mentioned  that  these  experiments,  in  which  an 
exact  quantity  of  sulphuric  acid  was  used,  were  carried  out  after 
I  had  previously  ascertained,  by  analysis  of  the  precipitated 
globin,  that  the  substance  contained  a  considerable  amount  of 
chemically  combined  sulphuric  acid,  a  conclusion  which  was 
arrived  at  independent  of  Lawrow's  work.  At  that  time,  the 
globin  was  j )recipitated  in  the  presence  of  a  larger  amount  of 
sulphuric  acid,  2cc.  pei-  litre,  for  50cc.  of  50%  solution  of  ox-blood. 

Experiment  2,. —  Oh  the  nmght  of  globin  obtainable  from  ox-blood. 

Method. — The  Lawrow  method  was  modified  by  the  use  of  a 
larger  excess  of  sulphuric  acid.  The  details  of  the  operation  were 
also  different,  and  arc  rlescribed  below. 

Defibrinated  ox-blood  was  used  in  all  the  experiments,  the 
oxygen  capacity  of  the  blood  being  previously  determined.  In 
order  to  avoid  any  loss,  the  operation  of  centrifuging  the  corpus- 
cles and  washing  away  the  serum  was  carried  out  on  a  innnber 
of  small  lots  of  blood  w-hich  were  subsequently  luiited.  Twelve 
lots   of  defibiinated   blood,    50cc.,  were  carefully  measiucd,  and 


310 


THE    CHEMISTRY    OF    BLOOD,    I., 


washed  in  the  centrifuge  with  normal  saline  09°/  NaCl,  until 
the  washings  gave  no  precipitate  with  2)otassium  ferrocyanide 
and  acetic  acid,  or  with  nitric  acid.  The  coi-puscles  were  then 
dissolved  in  distilled  water,  the  contents  of  each  tube  being 
made  up  to  100,  and  the  solutions  filtered.  Of  these  filtrates, 
50cc.,  therefore,  represent  the  haemoglobin  from  25cc.  of  defibii- 
nated  ox-blood.  Four  lots  of  lOOcc.  of  the  filtrate  were  taken 
and  precipitated  as  below.  These  experiments  were  carried  out 
during  the  progress  of  other  work,  and,  owing  to  the  fact  that 
about  two  months  were  taken  up  in  the  drying  of  the  globin 
precipitates,  a  somewhat  unique  preparation  was  obtained.  The 
details  are  as  follows.  Of  the  haemoglobin  sulution,  lOOcc.  were 
poured  gradually  into  1600cc.  of  a  mixture  of  alcohol,  ether,  and 
water  in  the  proportions  5:  2:  1,  the  .solution  having  been  pre- 
viously acidified  with  2cc.  of  sulphuric  acid.  The  flocculent 
precipitate  was  allowed  to  settle.  The  dark-coloured  solution 
was  then  removed  by  suction  through  cloth  stretched  over  the 
broac'  end  of  a  thistle  funnel.  This  method  is  rapid,  and  permits 
of  the  precipitate  being  repeatedly  washed  without  incurring  any 
loss,  as  would  happen  ijsing  filter  paper.  The  washing  was  con- 
tinued until  the  fluid  was  no  longer  coloured.  The  precipitates 
were  then  transferred  to  weighed  centrifuge-tubes,  and  the  wash- 
ing finished  in  the  centrifuge  with  absolute  alcohol,  and  finally 
with  ether.  The  precipitates  when  centrifuged,  occupied  about 
70cc.  in  volume.  The  tubes  were  now  placed  in  the  incubator  at 
37°C.,  where  they  remained  for  six  weeks.  In  order  to  assist  in 
the  drying,  ^'essels  containing  quick  lime  were  also  placed  in  the 
warm  chamber.  At  the  end  of  this  time,  the  tubes  were  trans- 
ferred to  an  oven  at  50°C.,  and  remained  there  for  two  more 
weeks.  The  tubes  were  now  of  constant  weight.  The  material 
occupied  about  20cc.,  and  was  of  the  consistency  of  partially 
baked  porcelain.  The  preparation  certainly  appeared  difl^'erent 
from  the  material  previously  prepared  in  the  laboratory,  and  the 
conclusion  seemed  justifiable  that  we  were  dealing  with  pure 
anhydrous  globin,  or,  as  it  was  subsequently  shown  to  be,  globin 
sulphate.  It  is  a  difficult  matter  to  remo\  e  all  the  water  from 
the  globin  prepared  in  the  ordinary  way  and   dried   quickly  at 
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lOOX'.,  and  it  is  probable  that,  even  when  heated  to  lOO'C.  for 
many  days,  the  p-eparation  still  contains  water  in  sonic  form  of 
combination  >/  It  is  interesting,'  to  note,  therefore,  the  nature  of 
the  precipitate  prepared  liv  very  gradual  dessication  lasting  about 
two  months,  and  at  a  temperature  never  exceeding  50X\ 
The  weights  obtained  were  as  follows  : 

Globin  sulphate  from  SOcc.  detibriiiated  ox-blood. 

(a)  S-94  yranis. 

(b)  8-84  ,, 
(e)  8-38  ,, 
(<i)  8-34  „ 
(e)   S-48      „ 

It  was  found,  unfortunately,  that  Nos.  (a)  and  (h)  contained 
particles  of  glass,  and  they  were,  therefore,  not  included  in 
calculating  the  mean  value.  The  last  estimation.  No.  (e),  was 
carried  out  in  two  days  b}'  drying  the  globin  in  an  open  glass 
vessel  at  llCC. 

The    percentage    of    globin    sulphate   yielded    by    ox-blood    is, 

therefore, 

Globin  sulphate  weighed         Calculated  to  original 
from  lOOcc.  ox-blood.  globin. 

No.l lti-76  15-40 

No.2 16  68  1532 

No.3 16  94  15-58 

Mean  16  79  Mean         15-43 

The  figures  in  the  second  column  are  found  by  deducting  the 
amount  of  combined  sulphuric  acid,  viz.  1-36  grams  determined 
in  the  manner  to  be  described  later,  from  the  figures  of  the  first 
column. 

There  is  a  good  indication,  therefore,  that  the  l^awrow  method  of 
obtaining  globin  sulphate  gives  a  product  of  constant  composition. 

This  is  further  borne  out  by  the  determination  of  the  nitrogen 
and  sulphur  in  many  specimens  of  the  sulphate  obtained  under 
various  conditions,  as  i-egards  the  i-oiicentration  of  sulphuric  acid 
in  the  })recipitating  Huid. 

ExPEKi.MENT  3.      Thf  sulphur  in  ijlobiii  and  globin  sulphaf*^ 

from  ox-blood. 

The  total  sulphur  in  the  globin  sul{)liate  was  determined  by 
moistening  with  a  strong  solution  of   KOH,   evaporating  to  dry- 
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ness,  and  subsequently  fusing  M'ith  an  additional  quantity  of 
Na„CO;j  and  KNO^;  the  sulphates  were  precipitated  in  hot 
solution  by  addition  of  BaCl^. 

The  precipitates  were  collected  on  filter  paper,  and,  after  wash- 
ing and  drying,  were  ignited,  and  the  ash  reheated  with  a  few 
drf)p8  of  concentrated  sulphuric  acid. 

a)  0  7111  gi'am  globin  sulphate  gave  01610  gram  BaSO  S  311% 

(b)  0-7239  gram       ,,  ,,  ,,     0-1747      ,,         ,,  S  3-29% 

*(c)  0-2285  gram       „  ,,  „     00496      „         ,,  8  2-98% 

(d)  0-5500  gram       ,,  ,,  ,,     0-1134      ,,         ,,  8  3-01% 

Mean  value  for  sulphur         S  3-05% 

Tt  was  next  of  importance  to  determine  how  much  of  this 
sulpluir  was  present  in  the  globin  sulphate  as  sulphate,  and  how 
much  as  sulphur  itself. 

An  attempt  was  made  to  determine  this  by  difference,  but  the 
result  was  not  satisfactory,  the  percentage  of  organically  combined 
sulphur  being  found  to  be  too  high. 

The  percentage  of  sulphur  was,  therefore,  determined  in  a 
sample  of  globin 'prepared  by  precipitation  in  the  absence  of 
sulphuric  acid.  The  result  gave  0-45  as  the  mean  percentage  of 
sulphur  in  globin.  From  this  figure,  and  the  data  given  above 
for  the  total  sulphur,  in  globin  sulphate,  it  is  possible  to  calculate 
the  pro.ximate  composition  of  globin  sulphate. 

Experiment  i.—The  direct  determination  oj  the  nrganically 

combined  sulphur  in  globin  of  ox-blood. 
Preparation  of  the  globin  : 

Alcohol 500cc. 

Ether 200cc. 

Water lOOcc. 

Trichloracetic  acid 1  Ograms. 

Ox-blood  50%  solution 50cc. 

The  blood-sokition  was  poured  into  the  acid  alcohol-ether 
mixture,  and  the  solution  set  aside  for  some  days.     No  pre- 

*  I  am  indebted  to  Dr.  J.  M.  Petrie,  F.I.C.,  for  this  sample  (c)  of  globin, 
which  was  prepared  by  him  last  year.  I  would  express  my  thanks  to  him 
also  for  many  suggestions  relating  to  the  Lawrow  method. 
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cipitate  appeared  ;  water  was  now  gradually  added,  and  the 
precipitate,  which  thus  separated,  was  filtered  and  washed 
with  alcohol-ether  mixture. 

25  cc.  ox-blood  gave  3-96  grams  protein — 15-84  per  cent. 

Data  of   Sulphur   Determination. 

(1)0-2700  'rmm  protein  gave  0-0094  gram  Ba.S.j,  8  =  047% 

(2)0-6460  gram  protein  gave  00200  gram   BaSO,         S  =  0-43% 

Mean    S^=  0457 


From  this  value  for  organically  combined  sulphur  in 
globin,  it  is  possible,  as  shewn  below,  to  calculate  the  dis- 
tribution of  the  sulphur  in  globin  sulphate,  and  also  the 
proportions  in  which  the  globin  and  the  sulphuric  acid  stand 
related. 

In   globin   sulphate. 

Organically  combined   sulphur 041% 

Sulphur  as  sulphuric  acid 2-64% 

Total  sulphur  3-05% 

Calculation   of   the   composition   of   globin   sulphate. 
Assuming  100  parts  globin  sulphate  to  contain  .r  parts  globin, 
since,  by  experiment,  globin  contains  0-45  per  cent.  S. 

Then  the  amount  of  organically  combined  sulphui-  in  100  parts 
of  globin  sulphate  is  equal  to  00045a;. 

Again  100  parts  of  the  sulphate  contain  HOO-.r)  of  H.,SOj^. 
Therefore,   sulphui-  present  as  H.-^SO^,    is  etjual   to   (]00-x)l^ 
per  cent. 

But  ( 100-d^)i^  -t-  0-0045.r  =  total  sulphur  in  globin  sulphate;  and. 
by  experiment,  the  total  sulphur  was  found  to  be  3-05^'  . 
Hence  (lOO-,/-)!;;  -f  0-0045./-=  3-05 
100-a.--f-0-0137.r  =  3-05 

0-9863.r  =  90-667 

.r  =  91-92 
Hence  for  globin  sulphate  : 

OJlobin 91-9-2  per  cent. 

Sulphuric  acid ..       8-08         ,, 
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The  ihfermination  of  the  nitrogen  in  the  sulphate  of  glohin 
from  ox-ldood,  and  ihf  calculat/wii  of  the  Hitrogen  iit  tha 
original  glohin. 

TIk-  nitrogen  was  determintnt   l)y  K jeldalil  : 

(1)0  2635  Kiain  of  sulphate  of  tjlohin  required 

...     -iT-ecc.  .\710H„SO,  N  14-62% 

{2)0  1902  giani               ,,                 ,,           ...     20  3cc.     ,,         ,,  N  14-94% 

(3)0-3897  t;ram               ,,                 ,,           ...     41-2cc.     ,,         ,,  N  14  80% 

(4)0-5863  gram               ,,                 ,,           ...     62-lcc.     ,,         ,,  N  15  00% 

Mean  of  three  determinations  N  14'91% 

16-79  grams  of  globin  siilphate  are  equivalent  to  15-66  grams 
of  globin. 

Hence  the  percentage  of  nitrogen  in  globin N  15-98% 

Calculated  to  ash-free  globin N 16-03% 

The  percentage  of  nitrogen  in  globin  from  horse- 
haemoglobin,  according  to  Shulz* N  16-89% 

Determination  of  the  ash. 
02437  gram  of  globin  sidphate  gave  0-0008  gram  ash,  0-32%. 
The   ash   found   by   Shulz   in  globin    from   horse-blood   was 
0-58%  0-84  %. 

ffENEKAI.    CONCLUSIONS. 

(1)  Each  hundred  cc.  of  ox-blood    yi(l<l   16-79  grams  of  globin 
sulphate,  which  is  equivalent  to  15-43  grams  of  globin. 

(2)  The  globin  from  ox-blood  is  more  basic  than  that  from 

the  haemoglobin  of  the  horse. 

(3)  The  sulphate  of  globin  precipitated   from   solutions  con- 

taining varying   concentrations    of    sulphuric    acid    is    of 
constant  composition,   containing  8-08%   sulphuric  acid. 

(4)  The  percentage  of  nitrogen  found  in  the  globin  sulphate 

is  14-9,  from  which  the  calculated  percentage  of  nitrogen 
in  the  globin  from  the  blood  of  the  ox  is  16-03%. 

(5)  The  globin  precipitated  by  trichloracetic  acid  was  found 
to  contain   0-45   per  cent,   sulphur. 

In  conclusion.  I  beg  to  express  my  thanks  to  Professor  Anderson 
Stuait.  ill  whose  laboratory  this  work  has  been  done. 
"  *Hrsr  ZeitTPhysiolT  Chem.  Bd.  24,  S,449,  1898. 
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ON  THE   AFFINITIES   OF   C^NOLESTES. 
[Marsupiaha]. 

By  R.  Broom,  M.D.,  C.M.Z.S.,  Corresponding  Member. 

In  1895,  Oldfield  Thomas  described  the  remarkable  South 
iVnierican  iiiarsupial,  <  'it  imh  st(  s :  and  ^avc  reasons  for  believ- 
ing that  it  represented  a  new  type  of  Diprotodontia,  and 
apparently  a  living  representative  of  a  group  previously 
known  by  a  few  extinct  forms. 

With  regard  to  its  affinities,  Thomas  considered  that  it  is 
closely  allied  to  none  of  the  living  forms,  but  that  it  is  more 
nearly  related  to  the  existing  marsupials  of  Australia,  than 
to  those  of  America.  "It  is,"  he  adds,  "clearly  a  Diproto- 
dont,  as  not  only  does  it  possess  the  characteristic  develop- 
ment of  the  lower  incisors,  but  even  the  molars  resemble 
''most  closely  in  structure  those  of  certain  members  of  the 
family  rhalanyeridce,  while  being  wholly  unlike  those  of  the 
typical  Polyprotodonts.  From  all  of  the  existing  Diproto- 
donts,  however,  apart  from  its  habitat  and  numerous  detailed 
differences,  Ccenolestes  is  at  once  distinguished  by  its  not 
being  syndactylous,  a  character  which  is  always  considered 
as  of  family  rank.  .  It  forms,  therefore,  among  existing 
Marsu])ials  a  ])eculiar  Family,  and  one  which  in  America 
represents  the  Diprotodonts  of  Australia,  just  as  the 
DidelphyifUe   do   the    Polyprotodonts." 

In  1896,  I  had  an  opportunity,  through  the  kindness  of 
Mr.  Thomas,  of  examining  the  type-skull ;  and  I  then  came 
to  the  conclusion  that  Ccenolestes  was  much  more  nearly  allied 
to  the  American  Polyprotodonts  than  to  the  Australian 
Diprotodonts.  When  dealing  with  the  aflBnities  and  habits 
of  Thijlacoleo,  in  a  paper  published  in  1898,  I  gave  a  diagram 
of  what  I   regarded   as  the  phylogenetie  relationships  of  the 

27 
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J)i|)rot()(l(iiits  :  and,  in  connection  therewith,  I  stated  "Cceno- 
lestes  has  been  omitted,  as  I  consider  the  evidence  which 
would  place  it  with  the  Australian  Diprotodonts  not  suflfi- 
ciently  strong,  and  in  any  case  it  is  evidently  not  a  near  ally 
of  any  of  the  Australian  forms." 

Most  recent  authors  seem  to  have  accepted  Ccenolestes  as 
a  primitive,  but  true  Diprotodont.  In  October,  1909, 
however,  a  paper  was  published  by  Miss  Pauline  H.  Dederer, 
in  which  she  compares  Ccenolestes  with  known  Polyprotodonts 
and  Diprotodonts.*  She  shows  that  Ccenolestes  exhibits 
many  Polyprotodont  characters,  and  only  very  few  Diproto- 
dont ;  and  her  conclusions  may  be  given  in  her  own  words. 
"Sinclair  concluded  that  Caenolestes  is  very  like  the  primitive 
Phalangers,  and  the  two  families  are  probably  related,  not 
convergent ;  that,  while  the  fossil  Csenolestidce  are  too  special- 
ised in  tooth-structure  to  be  the  direct  ancestors  of  the 
Phalangers,  yet  there  is  probably  a  common  ancestry.  Later, 
he  gave  weight  to  the  possibility  of  convergence  to  account 
for  the  resemblance  in  tooth-structure.  This  latter  view 
would  seem  to  be  more  in  accord  with  the  facts  known  about 
Caenolestes,  for  excepting  tooth-structure,  there  appears  to 
be  no  other  important  character  which  links  it  with  the 
Diprotodonts,  and  there  are  several,  as  given  above,  which 
link  it  with  the  Polyprotodonts.  While  there  is  undeniably 
a  series  of  forms  connecting  Caenolestes  with  the  Diproto- 
donts in  tooth-structure,  yet  Caenolestes  itself  is  so  generalised 
in  this  respect,  that  we  may  perhaps,  in  the  absence  of  other 
corroborating  characters,  question  its  inclusion  within  this 
group.  Possibly  it  may  be  found  to  be  an  offshoot  from  the 
Polyprotodonts,  as  it  appears  structurally  to  be  more  general- 
ised than  any  Diprotodont,  and,  therefore,  it  might  well 
occupy  a  separate  suborder,  as  Thomas  suggested — the  Pauci- 
ttibcrculata  of  Anicghino."  Thomas  liad  siiggcstcd  tliat  a 
further   knowledge   of   the   soft   parts,    skeleton,    and    milk- 

*  American  Naturalist,  xliii.,  614. 
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teeth  might  necessitate  the  separation  of  Ccenolestes  from  the 
Diprotodonts,  and  the  placing  of  it  and  its  fossil  allies  in  a 
(listiiK-t    suhoi-flor. 

Gregory,  in  his  most  important  work  on  the  orders  of 
mammals,  accepts  Miss  Dederer's  conclusion,  and  places 
( '(rnolesfes  in  a  separate  suborder — the  Paucituberculata — 
equivalent  to  the  suborders  Polyprotodoutia  and  Diproto- 
doiilia.  Ill  the  diagram  he  gives  of  the  phylogeny  of  the 
marsupials,  he  derives  the  Ca^nolestoids  quite  independently 
of  the  Phalangeroids  from  a  generalised  Polyprotodont  which 
lived  in  Upper  Jurassic  times. 

It  is  admitted  by  all  that  ('iciioJesten  resembles  the  Diproto- 
dont  in  only  two  points,  which,  as  stated  by  Miss  Dederer, 
are — "(1)  Condition  of  teeth:  (a)  one  large  lower  incisor, 
cutting,  projecting  forward  :  (b)  other  incisors  and  canine 
in  lower  j;i\v  vestigial  as  in  Epanorthiche;  (c)  anterior  pre- 
molars small,  showing  tendency  towards  condition  seen  in 
Phalangers,  where  they  are  vestigial.  (2)  Pattern  of  teeth 
-  -molars  like  Phalangcr  molars  rather  than  the  Polyproto- 
dont  type." 

On  the  other  hand,  Miss  Dederer  gives  a  list  of  ten  Poly- 
protodont characters  shown  by  Ccrnolestes,  though  one  of 
those  given,  the  equality  of  the  fore  and  hind  limbs,  is  of 
little  importance,  and  had  better  be  omitted.  The  remaining 
Polyprotodont   characters    are  :  — 

"(1)  Dental  formula  like  that  of  the  Dasyurid  genera 
TJij/hictnits,  J'JKixroloijdJc,  namely:  i.J  c.\  pm.i!  m.  |  ;  in  this 
family,  the  incisors  are  numerous,  small,  subequal  ;  canines 
larger  than  incisors.  This  agrees  with  the  condition  in  the 
upper  jaw  of  Ccfnolestes." 

"(2)  Close  resemblance  in  external  form  to  PJidnrolof/nle — 
rat-like  or  opossum-like  in  form   (Thomas)." 

"(3)  Resemblance  to  Dasyxirus  skull,  {a)  in  general  shape, 
{li)  ptervgoid  processes  of  palatine  slender  ami  delicate,  (e) 
alisphenoid   bullae  similar  in  general   form." 
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■'(4)  Marked  resemblance  to  Antecliinomys  and  Sminthop- 
sis  skulls  in  size,  shape,  and  delicate  character  of  the  bones  ; 
absence  of  strong  crests  or  ridges." 

"(5)  Palate  long  and  narrow,  similar  to  characteristic 
Polyprotodont  form,  with  long  and  narrow  palatal  vacuities.'" 
"(G)  Lower  jaw  very  siiuilai-  to  Da.syiirus,  Phascologale, 
and  especially  to  Antechinomvs  and  Sminthopsis  in  inHection 
of  angle,  and  propoitionate  size  of  angle,  condyle,  and 
coronoid. " 

"(7)  Rudimentary  pouch  (Tliomas,  after  Tomes),  as  in 
Phascologale    and    Marmosa." 

"(9)   Pes  non-syndactyl,  as  in  Dasyures  and  opossiims." 
"(10)  Foot  phmtigrade — resembles  Phascologale  in  number 
and  position  of  pads,  and  short  clawless  hallux  (Thomas)." 

While  one  or  two  of  these  characters  may  not,  in  them- 
selves, have  very  much  weight  in  determining  affinities,  most 
of  them  are  of  great  importance  ;  and  the  assemblage  of  these 
iminerous  Poly[)rotodoiit  characters  in  one  animal  makes  the 
case  so  strong  in  favour  of  a  Polyprotodont  affinity,  that 
only  the  presence,  on  the  other  hand,  of  very  strong  Diproto- 
dont  characteristics  would  suffice  to  outweigh   them. 

The  more  one  goes  into  detail,  however,  the  more  striking 
does  the  Polyprotodont  affinity  become  ;  and,  in  addition,  to 
the  characters  noted  by  Miss  Dederer,  the  following  others 
may  be  mentioned. 

Unfortunately  the  soft  parts  are  not  known,  but  there 
is  reason  to  believe,  from  the  structure  of  the  bones,  that  the 
arrangement  of  the  nasal  cartileges  is  much  more  typically 
Polyprotodont  than  Diprotodont.  The  turbinal  springs,  as 
in  Polypi-otodonts  from  low  down  on  the  nasal  wall.  The 
nasal  Hoor  is  also,  as  in  Polyprotodonts,  a  witler  groove  than 
in  Diprotodonts.  Further,  the  arrangement  of  the  palatine 
processes  of  the  premaxillse  is  also  typically  Polyprotodont. 

The  structure  of  the  tympanic  region  is,  in  every  detail, 
typically  Polyprotodont,  and  quite  unlike  the  condition  in 
any   Diprotodonts.      The    tympanic    bone    is   a    slender   ring, 
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which  is  protected  by  a  well  developed,  thin  alisphenoid 
bulla.  An  exactly  similar  condition  is  found  in  the  Didel- 
phids,  and  a  somewhat  similar  condition  in  tliu  Dasyurids 
and  Peramelids.  The  arrangement  of  the  foramina  in  the 
squamosal  bone,  and  the  relations  of  the  sqiiamosal  to  the 
periotic  are  all  typical  Polyprotodont  characters. 

Ill  the  relationships  of  the  bones,  and  the  foramina  in  the 
posterior  basicranial  region,  Ccenolestes  closely  resembles  the 
primitive  Didelphids,  such  as  Marmosa,  and  less  closely  the 
Australian  Polyprotodonts ;  while  the  differences  from  the 
conditions  in  the  Diprotodonts  are  considerable. 

Apart  from  the  condition  of  the  teeth,  Ccenolestes  is  a 
typical  Polyprotodont  in  all  its  cranial  characters,  and  the 
question  to  be  considered  is  whether  the  Diprotodont-like 
character  of  the  teeth  is  of  sufficient  weight  to  place  Cceno- 
lestes among  the  Diprotodonts,  in  spite  of  the  cranial  charac- 
ters all  pointing  in  the  otlier  direction. 

Now  while  a  type  of  dentition  may  remain  practically 
unaltered  throughout  long  ages,  if  the  habit  remains  the 
same,  it  is  surprising  how  readily  the  type  may  be  altered 
with  change  of  habit.  Thus  in  the  Didelphids  we  find  a 
dentition  which  has  remained  with  little  change  throughout 
the  Tertiarv  i)eriod.  Biit  the  Diprotodonts  of  Australia, 
though  closely  related,  have,  in  probably  a  very  much  shorter 
time,  evolved  in  a  number  of  very  different  ways.  Further, 
numerous  instances  can  be  given  of  animals  in  no  way  nearly 
related  to  each  other,  evolving  closely  similar  types  of  den- 
tition. For  example,  take  the  molars  of  Notoryctes  and 
Chrysochloris,  or  of  Diprotodon  and  Dinotheriuw .  And  a 
Diprotodont  arrangement  has  been  independently  evolved  in 
in  a  large  number  of  the  mammalian  orders,  e.;/.,  Multituber- 
culata,  Rodentia,  Ungulata,  Primates,  Chiroptera,  and  even 
to    some    extent    in    the    Insectivora. 

Though  in  Cienolestes  the  dentition  bears  a  superficial 
resemblance  to  that  of  the  Diprotodonts,  it  really  differs  in 
some  important  points.     In  the  first  place,  no  known  Diproto- 
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dont  has  more  than  three  incisors;  Ccenolesfes  has  four.  In 
Diprotodonts,  the  canine,  though  often  present,  is  always 
of  less  importance  than  the  incisors  :  in  Ccenolestes,  the  upper 
canine  is  larger  than  the  incisors.  The  molars  undoubtedly 
are  more  like  those  of  the  Diprotodonts  than  the  Polyproto- 
donts :  but  when  we  look  at  the  molars  of  some  of  the 
bandicoots,  we  see  that  Ccfnolesfes  is  not  so  very  far  removed 
from  known  Polyprotodont  types  :  and  the  last  two  molars 
seem  still  to  retain  a  considerable  amount  of  Polyprotodont 
character.  The  lower  first  incisors  are  undoubtedly  developed 
to  a  degree  quite  unknown  in  any  Polyprotodont,  but  we  find 
a  tendencv  to  the  increase  of  the  first  incisors  in  a  number  of 
Polyprotodonts.  In  Phascologcde ,  it  is  so  well  marked,  that 
this  genus  might  be  looked  upon  as  incipiently  Diprotodont, 
the  first  incisor  both  above  and  below  being  much  longer 
than  the  other  incisors,  and  nearly  as  large   as  tlic  i-aiiiiics. 

Miss  Dederer,  Dr.  Gregory,  and  Sinclair,  while  agreeing 
that  CcFnolestes  should  not  be  placed  in  the  Diprotodontia, 
prefer  to  place  it  in  a  distinct  suborder,  the  Pancifiihcrcu- 
lafa.  But  it  has  long  seemed  to  me  that,  as  Ccenolestes  differs 
from  the  typical  Polyprotodonts  only  in  tooth-specialisation, 
it  should  not  be  removed  from  the  Polyprotodontia,  but 
merely  be  made  the  type  of  a  distinct  family,  or  section  at 
most.  If  the  acquirement  of  a  diprotodont  dentition  is  to 
lead  to  an  animal  s  lM'iii<;-  placed  in  a  distim-t  sulxn-dcr,  tlien 
Chiromi/s  must  be  removed  from  the  Prosimise,  and  Desmodus 
from  the   Microchiroptera. 
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P.V  T.  Harvev   Johnston,  M.A.,  D.Sc,  anu  Launcelot 

Hakkisok. 

A  cci-taiii  ninnuiit  of  (.•( infusion  lias  crept  into  the  generic  nomen- 
clature' of  tlu>  Insects  belonging  to  the  order  Mallophaga.  Many 
of  the  errors  have  been  corrected  by  Neumann(  1906),  but  there 
are,  howexei',  a  few  important  points  in  which  we  differ  from  the 
well  known  French  parasitologist.  In  order  that  the  matters 
i-eferred  to  by  us  might  be  more  easily  understood,  a  very  brief 
sketch  of  tlie  previous  work  on  certain  generic  names  in  this  group 
is  necessarv. 

The  difference  between  "  biting  Hce"  and  "  sucking  Hce  "  was 
first  recognised  by  De  Geer(  1778),  who  founded  the  genus  Ricinus 
to  include  tii(>  mandibulate  forms,  the  old  name  Pediculus  being 
retained  for  the  true  lice,  whose  affinities  are  rather  with  the 
Hemiptera  than  with  any  other  order.  Hermann(  1 804 ),  knowing 
iiirinxs  to  be  preoccupied  in  Uotany,  proposed  Xirnius  as  a  sub- 
stitute. Nitzsch,  in  ISjS,  published  a  vexy  important  work  on 
])arasitic  Insecta,  including  the  Mallophaga,  but  took  no  notice  of 
pi('\  ioiis  attempts  at  classification,  beyond  placing  the  earlier 
generic  names  as  synonyms  of  his  own.  He  divided  the  order 
into  two  families,  to  which,  however,  he  did  not  assign  names, 
these  being  first  given,  in  18.'32,  by  Bui'meister.  Each  family 
consisted  of  two  genera,  one  parasitic  on  mammals  and  one  on 
bir<ls.  The  liird-infesting  genera  were  subdivided  by  Nitzsch  into 
a  nuiuijei-  of  subgenera  as  follows  : — 

i\im.  Pkiloi'TERid.e:  ( 1 )  T richodectes;  (2)  Philopterus(suhgenera: 
Docojihoriis,  Xirmns,  Lipe^irus,  Goniodes). 

Fam.  LiornKio.K:  ( 1  \Gyrnpus;  {1)Liotheum{^vCb^en.:  Colpocehpa- 
luni,  Menvjxiii,  Tr'uiotini.  Enreum^  Lrpmobothrion,  Fhysostomum). 

In  the  case  of  the  two  subdivided  genera,  all  species  were  left 
in  the  original  genus  in  each  case,  but  were  gi'ouped  under  the 
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headings  of  the  various  subgenera.  These  subgenera,  though 
ostensibly  retaining  that  rank,  were  practically  treated  as  genera 
by  Burmeister(1832),  Denny(1842),  Giebel(  1874),  Piaget(1880, 
1885),  and  Taschenberg(1882).  It  was  Kellogg(1896,  p.60),  who 
first  openly  raised  the  subgenera  to  genera. 

Neumann(1896,  pp.56,  60)  has  pointed  out  that  Hermann  had 
no  real  justification  for  erecting  Xirmns,  hence  his  genus  must  be 
ranked  as  a  synonym  of  Richiu.s.  Moreover,  Nirmns  Nitzsch 
(1818)  could  not  stand,  as  the  name  had  already  been  used  by 
Hermann.  Neumann  accordingly  substituted  Degeeriella  for 
Nitzsch's  genus.  He  went  on  to  point  out  that,  in  the  elevation 
of  the  subgenera  to  genera,  the  original  genera  had  not  been 
retained,  ;uk1  he,  therefore,  took  the  first  described  species  under 
the  first  named  subgenus  in  each  case  as  the  type  of  the  original 
genus.  Thus  Ducophorus  was  replaced  by  PhUopterus  (with  /'. 
ocelJatus  8cop.,  as  the  type),  and  Colpocejihaluyn  by  Liotheum {v^'iih. 
L.  zebra  N.,  as  the  type).  Finally,  he  considered  the  question  of 
i-cinstating  Hicinii.fi.  He  has  credited  Piaget  with  pointing  out 
that  the  first  species  described  by  De  Geer,  under  his  genus  as 
Eiciinis/rin<jif/(f\  was  .subsequently  included  in  Phymstumum^ ., 
whereas  that  author,  as  well  as  Giebel  and  Denny,  have,  in  this 
matter,  simply  followed  the  synonymy  given  in  Nitzscli's  work. 
RicinusJriiKjilbi'  De  Geer,  was  made  the  type-species  of  the  genus 
by  Neumann,  and  was  said  to  be  probably  identical  with  Physo- 
stomum  irasceru^  N.  Nitzsch,  Denny,  and  Giebel  ha\e,  however, 
definitely  placed  P.J'ritK/U/cp  as  a  synonym  of  Ph.  nitidissimum 
N.,  admitting  the  identity  of  the  two  forms.  No  reasons  are 
advanced  by  Neumann  to  show  that  the  latter  admission  is 
incorrect.  We  may  therefore  conclude  that  Nitzsch's  Ph.  niti- 
dissimum, rather  than  his  Ph.  irascens,  is  the  same  species  as  that 
named  by  De  Geer  as  P. /ring ill  re,  and  flesignated  as  type  of 
Ricinus  by  Neumann.  This  author  is  correct  in  regarding 
Physostomum  as  a  synonym  of  the  latter  genus:  but  it  appears  to 
lis  that  the  fate  of  the  genera  Liothenni  and  Colpocephalum  is  also 
dependent  on  the  above  facts. 

Our  view  of  the  matter  will  be  seen  from  the  following  state- 
ment.    De  (jeer  founded  the  genus  Ricinus,  but,  as  no  type  had 
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been  dosii,'iiiite(l  ami  all  the  species  had  been  allotted  to  later 
genera,  Neumann  was  at  liberty  to  designate  a  type  fi-om  amongst 
De  Geer's  original  species.  R.  /ringi/hv.  having  been  selected, 
Physostomum  N.,  becomes  a  synonym  of  Ricinun  on  account  of 
the  former  including  the  type-species  of  the  latter  amongst  its 
original  species.  Nitzsch,  however,  regarded  Physostomum  as  a 
subgenus,  and  consistently  referred  to  every  species  under  its 
ajeneric  and  not  under  its  subgeneric  name.  Thus  Rlcinus 
/ri)ufUlce  DeG.,  appeared  in  Nitzsch(18l8)  as  Liothfium  nitidissi- 
mum.  Hence  Liotheum  N.,  includes  the  designated  type  of  the 
earliei-  genus  Bicinns,  and  must  be  ranked  as  a  synonym  of  the 
latter.  We  do  not  think  that  it  is  permissible  to  fix  a  type  for 
Liofki'mn  as  well  as  for  Eicinus,  seeing  that  the  type  of  the  latter 
is  already  included  in  the  former.  We  have  consulted  papers  by 
Stiles(  1905),  and  Blanchard(1906),  but  have  not  noticed  any 
direct  ruling  on  the  point  involved.  8tiles(1905,  p.26),  in  writing 
of  subdivided  genera,  states  that  "  if  a  type  is  designated,  the 
original  generic  name  always  follows  the  subdivision  containing 
the  type."  Thus  R.fringilhe  must  pass  into  Liotheum  before  it 
can  reach  Physostomum.  The  last-mentioned  must  be  the  type- 
subgeuus  (in  the  Nitzschian  sense)  of  Liotheum,  i.e.,  of  Eicinus 
since  it  includes  the  type  of  the  genus.  Colpocphalum  N.,  would 
thus  maintain  its  individuality. 

Apart  from  the  question  of  nomenclatural  propriety,  thei-e  can 
be  no  doubt  as  to  the  expediency  of  our  view,  for  we  would  retain 
the  well  known  genus  Golpocephalum,  which  included  137  species 
up  to  1908;  Kellogg,  1908),  whereas  Neumann  would  reduce  it  to 
a  synonym  of  Liotheum,  a  generic  name  which  has  remained 
practically  unused  since  Nitzsch's  day.  We  would  place  both 
Liotheum  N.,  and  Physostomum  N.,  as  synonyms  of  Eicinus,  thus 
involving  a  change  in  the  generic  names  of  the  twenty-nine  species 
hitherto  included  under  Physostomxim  {vide  Kellogg,  1908),  a 
change  that  is  inevitable,  as  has  already  been  pointed  out  by 
Neumann.  Liotheum  Neum.,  nee  Nitzsch,  accordingly  becomes 
a  synonym  of  Colpocephalum. 

Among  certain  philopterid  genera,  an  extraordinary  confusion 
has  arisen,  the  various  stages  of  which  are  as  follows.  In  1835^ 
2« 
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Dufour  described  a  parasite,  Philopterus  hreins,  from  an  albatross, 
this  species  being  made  the  type  of  the  genus  Docophoroides 
Denny(MSS.)  by  Giglioli  in  1864,  a  valid  generic  diagnosis  being 
given.  Nitzsch  had  named  the  same  insect  Lipeuriis  taurus,  but 
since  his  description  was  not  published  until  1866  (p.385),  it 
cannot  claim  precedence.  Subsequent  writers  apparently  recognise 
these  facts  in  their  synonymy,  but  Denny's  genus  has  not  received 
due  recognition.  In  1866,  Rudow  founded  Traheculus  for  a 
closely  allied  parasite,  Tr.  schilliagi,  from  a  petrel;  and,  four  years 
later,  ignoring  his  own  pi-ior  action,  created  a  new  genus,  Onco- 
phorus  (iiec  Oncophora  Dies.,  a  nematode  genus)  with  the  same 
type.  In  1882,  Taschenberg  erected  Euri/mfi( opus  with  Lipeurus 
faurus  N.,  as  type,  recognised  Rudow's  Oncophorus  schillingi  as 
congeneric,  after  having  examined  the  type-specimen  of  the  latter, 
and  placed  this  species  under  his  own  genus.  Piaget,  in  1880, 
added  several  species  to  Oncophorus  Rudow,  dividing  them  into 
two  groups,  the  Docophoroides  and  the  Nirmoides;  but  he  was 
obviously  not  too  sure  of  his  ground,  since,  though  he  included 
Rudow's  species  in  his  descriptions,  he  did  not  include  it  in  his 
key  to  the  genus.  Taschenberg  having  removed  0.  schilli/u/i 
from  the  geims  Oncophorus  into  his  Etirymetopus,  Piaget  in  1885 
(p. 35)  claimed  the  genus  as  "Oncophorus,  m."  Kellogg(  1896,  p. 68) 
has  indicated  some  of  these  facts,  but  has  not  offered  any  com- 
ment, while  Neumann  appears  to  have  overlooked  them,  and  to 
have  accepted  Piaget's  genus  as  being  identical  with  Rudow's 
Traheculus,  which  name  he  allowed  to  stand.  He  gave  a  new 
name,  Taschenhergius,  in  place  of  Eurymetopnis,  a  name  already 
preoccupied  as  a  genus  of  Coleoptera  by  Schonherr  in  1840.  From 
the  foregoing  it  is  obvious  that  Docophoroides  Denny,  stands,  with 
Traheculus  Rud.,  Oncophorus  Rud.,  Eurymetopus  Tasch.,  and 
Taschenhergius  Neum.,  as  synonyms,  for  the  forms  from  petrels: 
while  a  new  generic  name  is  required  for  the  species  from  Ballidce, 
etc.,  grouped  by  Piaget  and  later  writers  under  Oncophorus  (0. 
schillingi  and  allied  Docophoroid  forms  being  excluded).  For 
this  group  of  species,  we  propose  the  name  RaUicola,  which  differs 
etymologically  from  Rallicida  Schleg.,  1871,  in  ornithology.  0. 
attenuatns  N.,  has  been  selected  by  us  as  the  type-species. 
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Neumann  has  already  replaced  Nitzschia  Denny,  1842  (nee 
V.  Baer,  1827)  by  Demi t/uf,.  a,nd  Piagetia  Picaglia,  \^'6b,(nec 
Ritsenia,  1874)  by  Piagetiella.  Picaglia's  paper  is  not  availaVjle 
to  us,  and  his  genus  has  not  been  taken  into  account  by  Kellogg, 
beyond  the  mere  mention  of  it  in  his  bibliography(1896,  p. 36). 
The  species  are  listed  under  Menopon  in  the  latter 's  list  (Kellogg, 
1908).  We  are,  therefore,  not  able  to  give  any  opinion  as  to  the 
value  of  the  genus.  A  subdivision  of  the  unwieldy  Menopon  is, 
however,  desirable.  Etireum  N.,  is  included  by  Neumann  in  his 
list  of  genera,  though  Kellogg(1899,  p.  133)  has  shown  it  to  be 
based  on  immature  forms  of  a  Menopon.  The  latter  author  has 
studied  E.  niaUeui>  N.,(  =  i)/.  mfilleus),  which,  being  the  better 
known  of  Nitzsch's  two  species,  may  be  taken  as  the  type. 

In  a  later  publication,  Neumann  (1909,  p.9,  footnote)  has 
changed  Ornithobius  Denny,  to  Ornithonomus,  as  he  considers  the 
former  name  to  be  preoccupied  by  Ornithobia  Meigen,  1832,  in 
Diptera.  In  the  recommendations  under  ^Vrt.36  of  the  Inter- 
national Code,  as  given  by  Stiles(1905,  p. 47),  and  by  Blanchard 
(1906,  p. 32),  this  is  not  allowed  to  be  sufficient  grounds  for  the 
rejection  of  a  name.  We  have  accordingly  placed  Ornithonomus 
Neum.,  as  a  synonym  of  Oi-nithobius  Denny,  in  the  list  of  genera 
appended.  Piageti  1880,  p.378)  has  already  shown  that  Meta- 
peuron  Rudow,  (type  M.  punctntum  Rud.,  =  0.  cygni  L.)  is  a 
synonym  of  this  genus. 

The  following  genera,  pi-oposed  prior  to  Neumann's  papei',  have 
been  omitted  bv  him,  viz.,  Nesiotinus  Kellogg,  1903;  Philoceanus 
Kell.,  1903;  (9?'mcAo^aa;  Carriker,  1903;  A'e//of/f/ia  Carriker,  1903; 
Heterodoxus  Le  Souef  A:  Bullen,  1  902;  LaturticephaluDi  Le  JSouef, 
1902. 

In  conclusion,  we  append  a  list  of  the  twenty-eight  genera  at 
present  existing,  indicating  the  types  where  our  available  litei-- 
ature  has  permitted.  Such  of  these  types  as  are  marked  with  an 
asterisk(*),  liave  been  designated  as  such  by  ourselves,  and,  for 
the  most  part,  have  been  selected  fi-oin  the  available  species  on 
account  of  their  occurrence  on  common  domestic  animals,  or  on 
other  hosts  which  are  fairly  readily  obtainable. 
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A.    Suborder    Ischnocera    Kellogg. 
F  a  ni .       Trie  h  o  d  c  c  t  i  d  a- :  — 
1 .    Trivhodectes  N. ,    1818.— *y.  canis  Degeer  (syn.  T.  lalns  N.). 

F  am.      P  It  i  I  a  p  t  e  r  I  d  a' :  — 

!2.    I'hUoytcn,^    N.,    1818    (syn.    Docophorus    N.,    1818)— 7\ 
ocelhttus  Scop. 

3.  Xes'wtinus  Kell.,    1903. — X.   demersiis   Kellogg. 

4.  Keliof/f/ia   Carriker,    1903. — K.    brevipes   Carr. 

5.  Oniir/ioJar  Carriker,    1903. — 0.   rohusfas  Carr. 

6.  Ak  dojiroctKs  Piaget,    1878. — A.   margiudtus  P. 

7.  GieheHa    Kellogg^    1896.— fr'.    mirabilis    K. 

8.  Degeerielhi    Neum.,    1906    (syn.    Nirmus    N.,    1818,    nee 

Herm.,    1804). — *D.    discocejihalus  ^. 

9.  Docofhoro'ides  Denny  in  Giglioli,   1864  (syns.  Traheculub, 

Rud.,  1866;  Oncophorus  Rud.,  1870,  nee  Piaget, 
1885;  Kurymetopus  Tasch.,  1882,  Taschenhergius 
Neum.,    1906). — D.    brcris   Dufour. 

10.  Goniodes  N.,    1818. — *G.    pavonis   L.    (syn.    G.    falcicor- 
■    vis  N.). 

11.  Goniocotes    Burm.,     1835. — *G.    (jaUnut-   Deg.     (syn.    G. 

hologaster   N.). 

111.   Ornithobiux    Denny,     1842     (syn.    MeUipeuron     Rud.,     1870; 
Ornithoiiomus   Neum.,   1909). — O.   cygni  Linn. 

13.  Bothriometojms   Tasch.,  1882. — B.   mdcrocncniis  N. 

14.  Philoceanus  Kelloiiu,    1903.— i'.    becki  K. 

15.  Lipecurufs  N.,    1818. — *L.    caponis  Linn.    (syn.    L.    varia- 

bdis  N.). 

16.  EalUcula    nobis,     1911     (syn.     OncopJioniK,    Piag.,    1885; 

nee     Rudow,    1870). — *E.    attenuatus   N. 

B.   Suborder  Amblycera  Kellogg. 

F  a  m.    G  y  r  o  p  i  d  ce. 

17.  Gyropus  N.,    1818.— *0'.   ovalis  N. 
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F  a  m.     R  i  ci  ni  d  ce.j 

18.  L'lriiiiis  Degeer,   1778  "(syns.,  Ninnns,  Herm.,   1804,   ncc 

N.,    1818;    Liotheum    N.,    1818,    nee     Neum.,    1906; 
rhijsosfomum   N.,    1818). — R.   fringilla;  Beg. 

19.  ('olpncep]i(diini    N.,    1818   (syn.   Liotheum   Neum.,    1906, 

nee     N.,    1818).— C.    zehra  N. 

20.  Mcnopon  N.,   1818  (syn.   Eureum  N.,   1818).—*!/.  galli- 

ncE  L.    (syns.   M.  trigonocephalum    Olfers;  M.   pallidum 
N.). 

21.  Trinoton    N.,    1818. — *T.    anseris    Sulzer    (syn.    T.    con- 

spurcatuin    N.). 

22.  Lmnobothriun    N.,     1818. — *L.  maximum  Seop.   (syn.   L 

(liganteum    N.). 

23.  Boopia  Piaget,   1880. — B.    tarsata  Piag. 

24.  /J(  niii/us  Neum.,   1906  (syn.  Nitzschia  Denny,   1842,  nee 

V.  Baer,  1827). — D.  burmeisteri  Denny  (syn.  N.  puli- 
caris  N.,   in  Giebel,    1874). 

25.  Ancistrona  Westwood,    1874. — A.    procellarice  Westw. 

26.  I'iayetiella   Neum.,    1906,   (syn.    Piagetia   Picaglia   1885, 

nee   Ritsenia) . 

27.  lleteiodojus   Le    Souef  &    Bullen,    1902. — H.    macropus 

Le  Souef  &  Bullen. 

28.  Liituincephalum  Le    Souef.  1902. — L.  macropus  Le  Souef. 


BIBLIOGRAPHY. 

1906,  Blanchard—"  Regies  iiitemat.d.l.Noniencl.  Zool.  etc."     Bull.  Soc. 

Zool.  France,  xxxi.,  1906,  pp. 15-35. 
183-2,  BURMKISTER— Handh.  d.  Kntomol.  1832. 

1778,  I)e  Geer — Memoires  pour  servir  a  Thistoire  des  Insectcs,  vii.,  p.  69. 
1842,  Denny — Monogr.  Aiioplurorum  Britanuise,  London,  1842. 
1835,  Ddfour— Aun.  Soc.  Ent.  France,  iv.,  1835. 
1874,  Giebel — "  Insecta  Epizoa  etc.,"  Liepzio,  1874. 
1864,  GiGLioLi-Q.J.M.S.  iv.,  1864. 
1804,  Hermann — Memoire  apterologique,  xii.,  1804,  p. 12. 


t  Called  LiotheincE  in  Neumann(1906,  pp.58,  60).  Ricinidte  is  the  more 
correct  designation,  as  the  name  refers  to  a  family  whose  type-genus  is 
Ricinus. 
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Postscript,  added  15th  July,  1910. — After  this  paper  was  read, 
we  came  upon  a  reference  in  Kellogg(1896,  p.  164)  which  gives  the 
generic  characters  of  Piagetia,  P.  rayazzii  Picagha,  being  the  type. 
This  parasite  is  certainly  congeneric  with  Menojion  titan  Piaget, 
and  Tetrophthalmus  chilensis  Grosse(Zeit.  f.  wiss.  Zool.,  xlii.,  1885, 
p. 534).  As  Grosse's  genus  Tetrophthalmus  antedates  PicagHa's 
Piagetia,  which  name  is,  moreover,  already  preoccupied,  as 
Neumann  has  pointed  out,  Grosse's  genus  must  stand  (with  T. 
chilensis  as  type),  and  Piagetia  Picaglia,  as  well  as  Piagetiella 
Neumann,  must  rank  as  synonyms.  We  refrain  at  pi-esent  from 
commenting  upon  the  individuality  of  T.  chilensis,  and  the 
various  other  species  and  subspecies  of  the  titan-grou^  {T.  titan, 
Piag.,  T.  ragazzii  Pic,  7'.  consanguineus  Piag.,  T.  linearis  Kell., 
and  7\  impar  Kell.). 

According  to  the  ruHng  of  tlie  International  Commission, 
Grosse's  genus  Tetrophthalmns  is  not  invalidated  by  Tetrophthalma 
Less.,  1833(Coleoptera),  and  Tetraophthalmus  de  Haan,  1834 
(Coleoptera). 
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UXDULA  TUM  Andr. 

By  Thos.  Stei.:l,  P^L.S. 

(Plate  ix.) 

In  1894*  and  ayaiii  in  1895,1  Mr.  A.  G.  Hamilton  drew  atten- 
tion to  the  fact  that  two  types  of  tiowers  are  to  be  found  on 
Plttotiporum  undulatuDi  Andr.;  the  one  sort  having  prominent 
stamens,  the  anthers  being  well  developed  and  carrying  abundance 
of  pollen;  while  the  other  has  the  stamens  undeveloped,  the 
anthers  being  non-dehiscent,  and  closely  appressed  to  the  base  of 
the  ovulary.  Mr.  Hamilton  concludes  that  the  plant  is  in  a  state 
of  transition  to  a  dioecious  condition,  and  remarks  that  he  has 
never  found  the  two  kinds  of  blossom  on  one  tree. 

In  1898,1  Mr.  Hamilton  again  referred  to  the  differentiation 
of  sexes  in  this  tree,  and  observed  that  the  staminiferous  form 
apparently  never  sets  seed,  while  in  the  case  of  another  Austra- 
lian species,  P.  revoJutum  Ait.,  the  flowers  are  always  perfect. 
Mr.  T.  Kirk,§  speaking  of  a  New  Zealand  species,  P.  eugenioides 
A.  Cunn.,  states  that  both  kinds  of  flowers  are  found,  and  may 
either  be  produced  on  separate  trees,  or  both  ft>rms  may  occur 
on  the  same  tree. 

Mr.  J.  J.  Fletcher,  in  1900,||  drew  the  attention  of  members  of 
this  Society  to  the  same  <[uestion,  and  invited  observations  as  to 
the  possible  occurrence  of  botli  kinds  of  blossom  on  one  tree. 


*Proc.  Linn.  Soc.  N.  S.  Wales,  1894,  p.583. 
t  Aust.  As.socn.  Adv.  Science,  1895,  p. 405. 
JProc.  Linn.  8oo.  N.  S.  Wales,  1898,  p. 759. 
§  Forest  Flora  of  New  Zealand,  1889,  p.81. 
UProc.  Linn.  Soc.  N.  S.  Wales,  1900,  p.54H. 
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Again,  in  1902,  Mr.  R.  H.  Cambage*  brought  evidence  forward 
confirmatory  of  the  observations  made  by  tlie  previously  quoted 
botanists.  During  the  last  few  years  I  have  had  opportunities  of 
making  close  observations  on  several  trees  of  P.  undulattbm  grow- 
ing in  my  garden,  at  Petersham,  near  Sydney,  and  on  numerous 
others  in  gardens  in  the  vicinity,  which  have  yielded  further 
information  of  an  interesting  nature. 

Usually  towards  the  end  of  June,  in  the  neighbourhood  of 
Sydney,  the  flower-buds  on  the  male  or  staminiferous  trees  are 
well  advanced,  many  of  them  being  on  the  point  of  opening,  while 
on  the  female  or  non  staminiferous  trees  nothing  but  leaf-buds 
are  visible.  Tlie  blossoms  on  the  latter  begin  to  open  about  three 
weeks  or  a  month  later  than  the  others,  and  are  accompanied  by 
a  succession  of  staminiferous  flowers  on  the  adjacent  male  trees 
during  the  whole  period  of  flowering.  The  male  trees  are  much 
handsomer  than  tlie  female,  because  of  the  larger  size  of  the 
blossoms  and  the  bright  yellow  of  the  anthers;  while  both  are 
fragrant,  secrete  nectar  and  are  freely  visited  by  bees. 

I  have  repeatedly  noticed  a  few  seed-vessels  occurring,  either 
solitary  or  in  clusters,  on  the  male  trees,  and  have  ascertained  by 
trial  that  the  seed  contained  in  these  is  fertile  and  germinates  as 
readily  as  that  from  the  female  trees.  In  normal  blossoms,  when 
fully  open,  the  ovary  of  the  staminiferous  type,  though  of  about 
equal  length  to  that  in  the  female  flower,  is  not  nearly  so  stout 
and  globose;  while  the  stamens  are  long,  and  have  the  anthers 
projecting  above  the  top  of  the  pistil  (PI.  ix.,  figs. 2-3).  In  the 
female  flowers,  as  has  been  very  clearly  described  by  Mr.  Hamilton, 
the  stamens  are  mere  rudimentary  scales  appi-essed  to  the  base  of 
the  ovary(Pl.ix.,  fig.5).  With  the  aid  of  my  sons,  I  have,  in 
several  successive  years,  made  a  close  examination  of  many 
hundreds  of  blossoms  on  both  kinds  of  tree;  and  have  found,  on 
the  male  tree,  blossoms  having  short  stamens,  with  shrivelled 
abortive  anthers  which  did  not  dehisce  or  form  pollen.  By 
marking  these  with  little  pieces  of  cord  tied  round  the  petioles,  I 
was  able  to  keep  them  under  observation,  and  found  that  these 

*  Proc.  Linn.  Soc.  N.  S.  Wales,  1902,  p.593. 
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were  the  blossoms  wliicli  .ijave  rise  to  the  fruits  noticed  on  the 
male  trees.  The  abnormal  blossoms,  though  by  no  means  easy  to 
find  amongst  the  multitude  of  others,  are  readily  identified  when 
seen,  because  of  tlie  absence  of  visible  anthers.  The  stamens  in 
these  blossoms  are  not  like  those  in  the  female  flowers,  but  are 
about  one-lialf  the  normal  length,  reaching  to  about  the  top  of 
the  ovary,  and,  as  has  been  mentioned,  are  non-dehiscent  (Pl.ix., 
fig. 7).  The  ovary  in  the  abnormal  blossoms  is,  in  size  and 
shape,  quite  different  from  tliat  in  the  ordinary  male  blossoms, 
but  precisely  like  that  in  the  female.  On  no  occasion  have  we 
found  a  staminiferous  blossom  on  a  female  tree,  although  we  have 
searched  carefully. 

The  abnormal  or  fruit-setting  blossoms  on  the  male  trees  are 
erratically  developed,  sometimes  only  one  in  a  cluster,  at  other 
times  two,  three,  four,  or  even  a  full  clustex',  but  they  are  never 
abundant.  Intermediate  blossoms  are  met  with  occasionally. 
One  example,  which  I  have  carefully  preserved  and  which  was  on 
a  male  tree,  contained  two  normal  stamens,  two  abortive,  and  one 
intermediate  (Pl.ix.,  fig.6);  while  the  ovary  had  the  small,  slender 
shape  normal  in  male  blossoms. 

We  thus  see  that,  while  the  trees  have  differentiated  into  the 
dioecious  state,  the  male  trees  have  occasional  female  flowers  which 
retain  abortive  stamens,  and,  more  rarely,  single  blossoms  which 
may  be  considered  intermediate  in  having  some  normal  and  some 
abortive  stamens;  the  female  trees  appear  never  to  have  any  but 
normal  female  blossoms. 

The  normal  number  of  petals  in  each  blossom  is  five.  Varia- 
tions are  exceedingly  rare,  and  I  have  noticed  only  two  examples, 
one  of  which  chanced  to  be  a  male,  and  the  other  a  female 
blossom.  The  former  possessed  only  four  petals  and  stamens, 
while  the  latter  had  six  petals  and  a  like  number  of  the  small, 
scale-like,  undeveloped  stamens. 

It  would  be  interesting  to  know  whether  the  seeds  derived 
from  male  trees  show  any  predisposition  to  produce  male  or 
female  plants,  and  with  this  object  in  view,  in  1906,  I  gave  Mr. 
Maiden  a  quantity  of  seed  which  I  had  watched  ripen  on  the  male 
tree.     This  grew  freely,  but  unfortunately  through  some  mishap 

29 
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all  the  plants  hut  five  were  lost  sight  of.  These,  however,  are 
now  jrrowins  in  the  Palace  Ground  section  of  the  Botanic  Gardens, 
Sydney;  they  have  not  yet  flowered,  but  will  be  kept  under 
observation.  I  shall  endeavour  to  give  Mi".  Maiden  a  fresh 
supply  of  similar  seed,  and  it  is  proposed  to  continue  the 
experiment. 

For  the  drawings  in  illustration,  I  am  indebted  to  my  friend, 
Mr.  R.  T.  Baker. 

I  am  placing  the  illustrative  specimens  in  the  National 
Herbarium,  Sydney. 


EXPLANATION  OF  PLATE  IX. 
Pittosporum  undulahim  Andr. 

Fig. L— Flowering  twig,  male  tree,  siiowing  A,  normal,  not  producing  seed, 

and  B,  abnormal  flowers  which  proiluce  seed. 
Fig.2. — Normal  male  flower  showing  anthers. 
Fig.3. — Normal  male  flower,  dissected. 

Fig. 4. — Abnormal  seed-produciug  flower,  male  tree,  dissected. 
Fig. 5.  —Normal  female  flower,  dissected. 
Fig. 6. — Intermediate    flower,    male  tree,    showing    two  normal  and  three 

abortive  stamens,  corolla  removed. 
Fig  7.— Abnormal  flower  from  male  tree,  showing  short  abortive  stamens^ 

corolla  removed. 
Fi)y.  1  natural  size.     Fig.2  slightly  enlarged.     Figs.  3,  4,  and  5  consider- 
ably enlarged. 
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ON  A  COLLECTION  OF  PARASITIC  HYMENOPTERA 
(CHIEFLY  BRED),  MADE  BY  Mr.  W.  W.  FROGGATT, 
F.L.8.,  IN  NEW  SOUTH  WALES,  WITH  DESCRIP- 
TIONS OF  NEW  GENERA  AND  SPECIES.     Pabt  i. 

By  p.    Cameron. 
(Communicated  by  IF.   TT'.  Frogc/aft.) 

This  paper  may  be  looked  upon  as  a  continuation  of  one 
by  the  late  Dr.  Wm.  H.  Ashmead,  published  in  the  Society's 
Proceedings  for  1900:  and  is  of  the  same  nature,  dealingr. 
as  it  does,  with  Parasitic  Hymenoptera  caught,  and  more 
particularly,  bred  by  Mr.  Walter  W.  Froggatt,  F.L.S.,  the 
Government  Entomologist.  Some  of  the  bred  species  may 
prove  to  be  of  economic  importance,  as,  for  example,  O-pius 
fri/nni,  reared  from  the  Dipterous  fruit-fly,  Dacus  tryoni. 
Of  geographical  interest  is  the  occurrence  in  Australia  of  a 
species  of  FhUojJsyche,  a  genus  hitherto  known  only  from 
Ceylon,  in  which  island  is  to  be  found,  it  is  to  be  noted,  a 
species  of  the  Australian  genus  Lissopimphi. 

CRYPTIN.E. 

Erythromesostenus,  g.n. 

Head  wider  than  thorax,  which  is  thrice  longer  than  wide  : 
parapsidal  furrows  distinct  on  the  basal  two-thirds.  Scutel- 
lum  hardly  raised  above  mesonotum,  the  sides  keeled  to 
beyond  the  middle.  Metanotum  with  distinct  lateral  spines, 
a  transverse  basal  keel  ;  metapleuras  with  a  complete  keel, 
the  spiracles  small,  longish-oval,  areolet  punctiform,  open 
at  apex,  recurrent  nervure  received  shortly  beyond  trans- 
verse cubital  ;  transverse  median  almost  interstitial ;  disco- 
cubital  nervure  roundly  curved,  unbroken  ;  transverse 
median  nervure  in   hind  wings  broken   near   middle.      Post- 
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petiole  broad,  spiracles  separated  from  each  other  by  a 
greater  distance  than  they  are  from  the  apex ;  abdomen 
entirely  smooth  ;  second  segment  as  wide  at  apex  as  it  is 
long.  Legs  long  and  particularly  the  hinder,  tarsi  longer 
than  tibiae,  claws  small ;  antennas  slender  foi-  the  group,  third 
joint   a  little  longer  than   fourth. 

Allied  to  Mesoiftenoideus,  Skeatia,  and  Christolia.  It  may 
be  known  by  the  red-coloured  body,  the  smooth  abdomen, 
the  minute  areolet,  open  at  the  apex,  and  by  the  trans- 
verse median  nervure  in  the  hind  wings  being  broken  in  the 
middle,  not  distinctly  below  the  middle  as  in  the  genera  just 
mentioned.     Red  is  an  unusual  colour  in  the  Mesostenini. 

Erythromksostenus  rufus,  sp.n. 

9  .  Rufous,  antennae  black,  scape  rufous,  6th  to  14th 
joints  white ;  wings  hyaline,  stigma  and  nervures  black, 
areolet  punctiform,  apical  nervure  obsolete :  apex  with  a 
faint,  narrow  smoky  border ;  transverse  median  nervure 
semi-interstitial  ;  transverse  median  nervure  in  hind  wings 
broken  in  the  middle,  sharply  angled  in  the  middle.  Tips 
of  mandibles  black.      Palpi  dark  red.      Length,  8;  terebra,  3  mm. 

Wollongbar,  Richmond  River,  N.S.W.  Bred  from  "Fern- 
Moth    larva." 

Face  roundly  raised  in  middle,  closely  punctured  there, 
sides  smooth,  separated  from  cjypeus  by  a  shallow  furrow  ; 
clypeus  closely  finely  punctured  on  upper  half,  smooth  on 
lower.  Malar  space  almost  as  long  as  antennal  scape.  Temples 
very  slR)rt,  rounded ;  occiput  transverse.  Metanotum 
smooth,  parapsidal  furrows  deep,  reaching  from  base  to  base 
of  apical  third.  Scutellum  smooth,  sides  strongly  keeled  to 
top  of  apical  slope.  Metanotum  at  the  base  to  the  keel;  the 
rest  closely  reticulated,  more  strongly  so  towards  apex, 
where,  on  the  sides,  they  are  stronger  than  in  the  middle 
and  more  longitudinal  ;  spines  short,  thick,  rounded.  Pro- 
pleurae  irregularly  striated,  smooth  in  middle  above,  stride  at 
base  below  stronger  and  more  curved.     Mesopleurae  strongly, 
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closely,  irregularly  reticulated,  more  strongly  and  obliquely 
at  base  above,  the  apex  above  smooth.  Metapleurae  above 
strongly  reticulated,  above  the  keel  the  striae  are  stronger 
and  oblique  ;  below  the  keel  more  finely  and  regularly  reticu- 
lated ;  spiracles  small,  longish-oval.  Abdomen  smooth  and 
shining  ;  petiole  becoming  gradually  widened  to  base  of  post- 
petiole,  which  is  smooth,  of  equal  wfdth  and  a  little  wider 
than  long. 

P(ECIL<ERYPTUS  NiGRO-MACULATUS  Cam.,  Ann.  Mag.  Nat.  Hist. 
vii.(7;,  June,  1909,528. 

Near  Inverell,  N.  S.  W.  :  in  September.  Bred  from  red- 
dish (Eucalyptus)  berry-shaped  galls  (W.  W.   Froggatt). 

I  am  not  sure  that  rd'cilaryjjtus  can  be  referred  to  the 
Cryptince.  The  spiracles  on  the  first  abdominal  segment  are 
placed  nearer  the  middle  than  they  are  in  that  group ;  the 
mesonotal  and  mesopleural  furrows  are  shorter,  and  less 
clearly  defined  than  in  the  typical  Cryptince.  The  legs,  too, 
and  especially  the  hinder,  are  shorter  and  thicker,  being 
more  as  they  are  in  the  rimpJlint.  From  the  latter,  it  differs 
in  the  basal  abdominal  segment  being  longer  and  more 
slender,  with  the  spiracles  placed  nearer  the  middle.  My 
present  opinion  is  to  refer  it  to  the  I'implinte,  in  or  near  the 
Lissonoli/ii.  The  form  of  the  abdomen,  which  is  not  com- 
pressed  laterally,    separates   it  from   the    Opliioniiti. 

OPHIONIN^.. 

LiMNERIUM     BOMBYCIVORUM,     Sp.n. 

9  .  Black,  legs  entirely  lemon-yellow,  femora  deeper  in 
tint  than  tibiae,  palpi  and  tegulse  of  a  paler  yellow  colour, 
wings  clear  hyaline,  stigma  and  nervures  black ;  areolet 
absent :  cubitus  obliquely  bent  down  from  the  transverse 
cubital ;  transverse  median  nervure  received  shortly  beyond 
transverse  basal.  Head  and  thorax  opaque,  covered  with 
short  white  pubescence;  abdomen  smooth,  bare  and  shining. 
Length  7   mm. 

Tasmania  (A.  Morton).     A  para.site  on  Bombyx  larva. 
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Head  wider  than  thorax,  wide,  sharply  obliquely  nar- 
rowed. There  is  a  stout  transverse  keel  on  the  base  of  the 
metanotum,  roundly  bent  towards  base  in  middle.  Abdo- 
men much  more  shining  than  thorax,  and  smoother.  Meta- 
notum more  densely  pilose  than  the  rest  of  thorax. 

LiMNERIUM     TASMANIENSE,     sp.n. 

9  .  Black,  second  and  following  segments  of  abdomen  fer- 
ruginous, base  of  second  segment  narrowly,  the  sides  more 
broadly  black,  second  and  third  ventral  segments  yellowish, 
with  black  lateral  spots  ;  legs  ferruginous  like  the  abdomen, 
coxae  and  basal  joint  of  trochanters  black,  apical  joint  of  the 
latter  yellow,  apex  of  hind  tibiae  and  of  tarsal  joints  infus- 
cated  ;  wings  hyaline,  stigma  and  nervures  fuscous,  areolet 
appendiculated,  pedicle  a  little  shorter  than  first  transverse 
cubital  nervure,  recurrent  nervure  received  shortly  beyond 
its  middle.     Length,  5 ;  terebra,  1  nun. 

Hobart   Town,    Tasmania   (A.    M.    Lea). 

There  are  two  curved  keels  on  the  base  of  the  metanotum, 
forming  almost  semicircular  arese,  but  the  keels  on  the  outer 
side  do  not  extend  to  the  base  of  the  metanotum.  Head  and 
thorax  covered,  not  very  densely,  with  a  white  pile.  Abdo- 
men broader  than  usual.  Eyes  converging  only  slightly 
above,  hinder  ocelli  separated  from  each  other  by  the  same 
distance  as  they  are  from  the  eyes.  Transverse  median  ner- 
vure received  shortly   beyond  transverse   basal. 

Hymenobosmina   verimaculata,   sp.n. 

9  .  Yellowish-testaceous,  abdomen  more  rufous  in  tint  :  a 
broad  band,  twice  the  width  of  the  yellow  orbital  part,  on 
front  and  vertex,  slightly  obliquely  narrowed  behind  ocelli, 
occiput  except  at  outer  edges,  a  wide  mark  on  basal  half  of 
mesonotum  in  the  centre,  a  thinner  one  on  sides,  narrowed 
at  apex  to  a  fine  point :  scutellar  depression,  basal  half  of  the 
narrowed  base  of  first  abdominal  segment,  a  broad  line  down 
basal    two-thirds   of    second    segment   and    basal    fouitli    of    the 
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third  black;  wiiii^s  hyaline,  stiuina  and  neivurcs  black:  recurrent 
nervure  received  at  half  the  length  of  the  transverse  cubital 
beyond  it ;  transverse  median  nervure  interstitial ;  legs  tes- 
taceous, tinged  with  rufo-fulvous,  base  of  hind  tibise,  their 
apex  more  broadly,  and  hind  tarsi  blackish.     Length,  10  mm. 

Medowie,  New  South  Wales;  in  April.  Parasite  on  "Case- 
Moth,"  Thi/ridopteryx  hubneri{\V.  W.  Froggatt). 

Head  and  thorax  closely  punctured,  covered  with  a  short 
white  down;  middle  of  metanotum  closely  transversely  stri- 
ated, more  strongly  in  middle,  this  part  being  bordered 
almost  by  keels,  forming  an  elongated  area  of  equal  width. 
Second  abdominal  segment  closely  longitudinally  striated. 

On  the  same  card  as  the  specimen  described  above  is  a 
male,  which  agrees  with  the  female  in  the  colouration  of  the 
head  and  thorax,  except  that  the  scutellum  is  surrounded 
with  black ;  the  metanotum  entirely  black,  as  are  also  the 
upper  two-thirds  of  the  mesopleurse ;  an  elongated  conical 
spot  on  the  base  below,  the  base  of  the  metapleurae,  narrowly 
above,  more  broadly  below  ;  the  basal  abdominal  segment  is 
entirely  black,  the  second  with  the  basal  three-fourths  above, 
almost  the  basal  half  of  the  third,  and  the  apical  two 
entirely  black. 

PIMPLIN.E. 

PlIILOPSYCHE    PILOSELLA,    Sp.n. 

O*.  Black,  densely  covered  with  white  hair,  which  is  longer 
and  denser  on  sides  of  scutellum  and  metathorax,  and,  to  a 
less  extent,  on  face,  underside  of  antennal  scape,  tegulae,  a 
spot  on  pronotum  in  front  of  them,  palpi  and  four  front  legs 
bright  lemon-yellow  ;  hinder  trochanters,  basal  three-fourths 
of  hind  tibiae,  basal  two  joints  of  hinder  tarsi  except  at  apex, 
and  apices  of  basal  segments  of  abdomen  broadly,  whitish- 
yellow  ;  band  on  second  segment  slightly  and  roundly  incised 
ill  middle  at  base;  third,  fourth,  and  fifth,  more  widely  and 
squarely  incised  in  middle  ;  second,  third,  and  fourth,  with 
a  black  spot  on  sides  of  the  band  ;  second  with  a  triangular 
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yellow  spot,  at  base  laterally,  of  the  same  colour.  Wings 
hyaline,  iridescent,  stigma  and  nervures  black,  areolet  almost 
appendiculated  in  front,  recurrent  nervure  received  at  apex  ; 
transverse  median  nervure  interstitial.     Length,  10mm. 

Mittagong,  N.S.W.  ;  in  January  (W.  W.  Froggatt). 

Head  smooth,  upper  part  of  thorax  closely  punctured, 
except  for  a  smooth  space  in  middle  of  metanotum  at  base ; 
pleurae  almost  impunctate  ;  abdomen,  except  the  last  segment, 
more  strongly  and  quite  as  closely.  Basal  slope  of  first  abdo- 
minal segment  obliquely  sloped,  and  margined  on  sides  of 
slope,    which  is  narrowed   above. 

This  species  is  very  similar  in  colouration  and  clothing  of 
the  body  to  the  type  of  the  genus,  P.  albobcdtenta  Cam., 
from  Ceylon,  which  is,  as  the  name  denotes,  a  parasite  on  the 
moth  Psyche .  The  small  black  spot  on  the  sides  of  the  bands 
on  the  second  to  fourth  segments  is  also  present  in  the 
Ceylonese  species,  but  the  colouration  of  the  legs  in  that  is 
very  different ;  and  it  is  smaller. 

BRACONID.^. 
Braconiii£e. 

Platybracon  nigriceps,  n.sp. 

9  ■  Rufo-luteous  ;  antenna,  head,  hinder  tarsi,  and  sheath 
of  ovipositor  black ;  mandibles,  except  the  tips,  and  tarsi 
rufo-testaceous ;  wings  rufo-testaceous  to  near  the  transverse 
basal  and  transverse  median  nervure,  dark  fuscous  beyond, 
except  the  greater  part  of  the  first  cubital  cellule,  the 
blackish  part  in  the  apex  of  the  latter  being  triangular  ;  a 
small  hyaline  cloud  running  along  outer  part  of  stigma  from 
the  commencement  of  the  black  apical  part  to  the  radius  : 
stigma  yellowish-ochraceous,  apical  fourth  black ;  third 
abscissa  of  the  radius  as  long  as  the  basal  two  united,  second 
cubital  cellule  thrice  longer  than  wide ;  recurrent  nervure 
received  in  the  apex  of  first  cubital  cellule.  Central  part  of  first 
abdominal  segment  and  centre  of  lateral  finely,  closely 
striated;   second,    third,    and   fourth   more   strongly   striated. 
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except  on  lateral  basal  areae,  which  are  smooth  and  bounded 
by  crenulated  furrows  ;  first  area  the  larger,  and  transversely 
triangular  ;  second  smaller,  and  more  semicircular  in  shape  ; 
third  still  smaller.  Suturiform  articulation  deep,  crenulated  : 
there  are  narrower,  crenulated  furrows  near  apex  of  third 
and  fourth,  the  extreme  apex  being  smooth.  Length,  11: 
ovipositor,  8  mm. 

Gin  Gin,  Queensland;  on  13th  October  (W.  W.  Froggatt). 

The  plate  below  the  antennae  is  short,  broad,  rounded,  and 
with  a  broad  keel  down  the  middle;  the  face  is  shagreened, 
depressed  on  either  side  of  the  middle.  Face  with  a  few 
long  black  hairs ;  oral  region  and  lower  part  of  head  densely 
with  longish  white  pubescence.  Legs  densely  covered  with 
white  hair.  Black  cloud  at  base  of  transverse  basal  nervure 
roundly  incised,  before  transverse  median  obliquely  narrowed 
below. 

Bracon  froggattii,  sp.n. 

9  •  Black,  shining,  pro-  and  mesothorax  with  scutellum 
red,  sides  of  first  abdominal  segment  white  ;  covered,  especi 
ally  above,  with  white  pubescence,  which  is  longer  on  thorax 
than  on  back  of  abdomen  :  legs  black,  densely  covered  with 
short  white  pubescence.  Wings  uniformly  dark  fuscous, 
stigma  and  nervures  black ;  basal  two  abscissae  of  radius 
united  as  long  as  third  ;  second  cubital  cellule  four  times 
longer  than  wide;  recurrent  nervure  interstitial.  Length,  5; 
terebra,   1   mm. 

Reedy  Creek,  near  Inverell  ;  in  September  (W.  W.  Frog- 
gatt). 

First  abdominal  segment  about  thrice  longer  than  wide, 
roundly  curved,  central  black  pai't  of  equal  width  ;  it  is  fully 
one-quarter  longer  than  second,  which  is  wider  than  long. 
It  has  a  smooth  keel,  triangularly  dilated  at  base  on  basal 
half  ;  suturiform  articulation  distinct,  crenulated  and  with- 
out a  distinct  apical  lateral  branch  ;  it  is  the  only  furrow. 
Parapsidal  furrows  narrow  but  distinct,  extending  from  base 
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to  apex.     Malar  space  two-thirds  of  length  of  eyes.     Head 
narrower  than  eyes,   temples  obliquely  narrowed. 

Bracon  eucalypti,  sp.n. 

cT  $  .  Black  ;  head,  underside  of  antennal  scape,  prothorax, 
basal  three  abdominal  segments,  and  the  four  front  legs  pale 
rufo-testaceous ;  wings  hyaline,  very  iridescent,  stigma  and 
nervures  black.      Length,  3  ;   terebra,    1mm. 

Sydney.  Bred  from  reddish  galls  on  leaves  of  Eucalyptus 
sp.   (W.   W.   Froggatt). 

Smooth  and  shining,  sparsely  covered  with  white  pubes- 
cence, legs  more  densely  so  than  body.  Apical  abscissa  of 
radius  about  one-third  longer  than  the  basal  two  united ; 
recurrent  nervure  received  in  apex  of  first  cubital  cellule ; 
second  cubital  cellule  about  thrice  longer  than  wide.  The 
colouration  of  the  legs  varies ;  the  middle  may  be  marked 
with  black  and  the  hinder  with  testaceous. 

CHELONIN^. 

Areogaster  erythropus,  sp.n. 

$  .  Black ;  scape  of  antennae  and  legs  red,  hind  coxae  black 
at  base  to  shortly  beyond  middle  ;  covered  with  a  white  pile 
which  is  longer  and  denser  on  metanotum ;  palpi  pale  testa- 
ceous ;  wings  hyaline,  costa  pale  testaceous,  stigma  and  ner- 
vures black.      Length,  5   mm. 

Mittagong,  N.S.W.  :  on  14th  October  (W.  W.  Froggatt). 

Basal  joint  of  flagellum  obscure  brown  Head  closely 
distinctly,  but  not  very  strongly  punctured,  front  and  vertex 
less  strongly  than  the  face,  w  liich  is  separated  from  the 
clypeus  by  a  rounded,  clearly  defined  furrow.  Thorax  closely, 
distinctly  punctured,  apical  half  of  mesonotum  irregularly 
reticulated.  Scutellum  more  strongly  and  less  closely  punc- 
tured than  mesonotum  ;  a  row  of  deep  fovese,  almost  square, 
at  the  base.  Abdomen  alutaceous,  base  irregularly  longitu- 
dinally striated. 
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Chelonus  megaspilus,  sp.n. 

5.  Black  ;  a  large  white  mark,  about  one-half  longer  than 
wide,  sides  straight,  base  and  apex  transverse,  apex  wider 
than  base  ;  on  basal  third  of  abdomen  ;  legs  red,  coxae  and 
trochanters  black  ;  wings  highly  iridescent,  tinged  with  fus- 
cous to  the  stigma,  apex  hyaline,  stigma  and  nervures  black. 
Length,  3  mm. 

Tamworth,  N.S.W.  (W.  W.  Froggatt). 

Antennae  longer  than  body,  at  least  33-jointed  ;  face  closely, 
minutely  punctured,  clypeus  more  shining,  clearly  separated; 
both  are  covered  with  short  white  pubescence.  Mesonotum 
weakly,  irregularly  punctured,  outer  edge  irregularly  stri- 
ated. Base  of  propleui'ae  smooth  and  shining,  apex  sha- 
greened.  Meso-  and  metapleurse  shagreened,  irregularly 
reticulated.  Mesosternum  shining,  punctured,  the  middle 
less  strongly  than  sides.  Abdomen  shagreened,  base  irregu- 
larly striated. 

METEORIN^. 

Protelus   lutens,   sp.n. 

5  .  Luteous,  abdomen  paler  in  colour,  antennas  infuscated 
beyond  middle  ;  wings  hyaline,  stigma  fuscous,  paler  at  base, 
nervures  black ;  second  cubital  cellule  narrowed  slightly,  but 
distinctly  in  front ;  first  abscissa  of  radius  half  the  length  of 
second.  Face  closely,  minutely  punctured,  densely  covered 
with  short  white  pubescence  ;  front  and  vertex  smooth  and 
shining  ;  a  semicircular  depression,  flat  in  centre,  over  each 
antenna.  A  shallow,  finely  rvigosely  punctured  depression  in 
middle  of  apical  half  of  mesonotum,  its  base  triangularly 
projecting  at  sides  ;  it  is  slightly,  gradually  narrowed  towards 
apex  ;  apex  of  mesonotum  at  sides  smooth,  shining  and  nar- 
rowed towards  base.  Scutellar  depression  large,  deep,  base 
rounded,  middle  with  a  keel,  and  with  two  short  keels  on 
either  side  at  apex.  Metanotum  irregularly  reticulated, 
more  closely  and   regularly  at  apex,   base  with   a  keel   down 
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middle.        Abdomen     smooth,     post-petiole      finely     striated. 
Length,    5   mm. 

Sydney,  N.S.W.  Bred  from  the  larva  of  a  moth,  Teara 
sp.   (W.  W.  Froggatt). 

MICROGASTERIN^. 

Apanteles  philceampus,  sp.n. 

9  .  Black ;  basal  two  ventral  segments  pallid  testaceous, 
legs  rufous,  coxjb,  apex  of  hind  femora  iiarrowly,  of  hind 
tibiae  more  broadly  and  hind  tarsi,  black ;  wings  hyaline, 
nervures  and  stigma  fuscous.  First  abdominal  segment 
almost  one-fourth  longer  than  wide  at  apex  ;  second  a  little 
more  than  one-half  length  of  third.  Metanotum  in  one 
example  with  a  not  very  distinct  keel  down  middle ;  it  is 
probably  not  always  defined.  Sheath  of  ovipositor  short, 
broad.     Length,  3  mm. 

Wattle  Flat,  N.S.W.  ;  in  January.  "Bred  from  a  cater- 
pillar "(W.  W.  Froggatt). 

Head  shining,  smooth,  almost  bare.  Thorax  above  densely 
covered  with  white  pubescence,  which  is  denser  and  longer 
on  metathorax.  Mesonotum  closely,  distinctly  punctured  ; 
scutellum  gradually  narrowed  to  a  point.  Metanotum  more 
opaque,  coarsely  alutaceous,  as  are  also,  but  less  strongly, 
the  basal  two  abdominal  segments.  Third  abdominal  seg- 
ment a  little  shorter  than  first,  fovirth  not  quite  one-half  the 
length  of  third,  and  slightly  shorter  than  second. 

Apanteles  sydneyensis,  sp.n. 

9  .  Black ;  legs  rufous-testaceous,  base  of  middle  coxa;, 
posterior  entirely  and  apex  of  hind  femora  narrowly,  black ; 
apex  of  hind  tibiae  infuscated.  Wings  hyaline,  stigma  and 
nervures  pallid,  testaceous.  Antennse  almost  fuscous.  Meta- 
notum coriaceous,  opaque,  not  keeled.  Basal  two  abdominal  seg- 
ments opaque,  alutaceous,  finely,  irregularly,  obscurely,  longitudi- 
nally striated  ;  first  segment  not  much  longer  than  it  is  wide 
at  apex ;  second  about  one-half  its  length  ;  third  a  little 
shorter  than  it.     Ovipositor  short.     Length,   2  mm. 
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Head  more  shining  than  thorax  which  is  opaque,  mesono- 
tum  finely,  closely,  rugulosely  punctured  ;  scutellum  more 
distinctly  punctured,  the  punctures  being  more  clearly 
separated.  Metanotuni  more  coarsely  sculptured  than  any 
other  part  of  the  body. 

Sydney.  Bred  from  a  small  green  caterpillar,  perhaps  a 
Plusia;  in  June  (W.  W.  Froggatt).  Cocoons  longish-oval, 
clear  white  and  covered  with  white  hair.  A  chalcid  hyper- 
parasite  was  bred  from  the  cocoons. 

OPIIN.^. 
Opius  tryoni,  sp.n. 

cT.  Head,  scape,  basal  joint  of  flagellum,  and  thorax  rufo- 
luteous,  the  four  front  legs  of  a  paler  luteous  colour,  hind 
legs  fuscous,  coxae  paler,  femora  darker  in  tint ;  abdomen 
whitish,  central  part  of  first  abdominal  segment  above  and 
the  others  except  narrowly  *at  apex,  black ;  wings  clearly 
hyaline,  iridescent,  stigma  fuscous,  nervures  blackish,  first 
abscissa  of  radius  one-fourth  of  length  of  second,  which  is 
a  little  longer  than  first  transverse  cubital  nervure  ;  recur- 
rent nervure  received  near  apex  of  first  cubital  cellule  ;  first 
abscissa  of  cubitus  roundly  curved  towards  costa ;  second 
cubital  cellule  along  the  cubitus  a  little  more  than  twice  the 
length  of  second  transverse  cubital  nervure.     Length,  3  mm. 

Narara,  N.S.W.  ;  in  November.  Bred  from  the  pupae  of 
Dncus  tryoni,  a  Dipterous  fruit-fl.y. 

This  is  the  parasite  bred  out  of  the  maggots  of  the  Queens- 
land fruit-fly  infesting  the  berries  of  the  White  Ash  [Schizo- 
meria  ovafa)  by  Messrs.  Gurney  and  Gallard,  and  figured 
and  described  by  Gurney  in  the  Agricultural  Gazette  of 
New  South  Wales,  1910,  p.  428. 

Antennae  almost  double  the  length  of  the  body,  which  is 
smooth,  shining  and  almost  bare.  Clypeus  clearly  separated 
from  face  by  a  distinct,  rounded  furrow,  which  is  widened 
and  deepened  on  the  lower  edge.  Tips  of  mandibles  black. 
Parapsidal  furrows  deep,   mesonotum  trilobate.      Metanotuni 
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less  shining  than  mesonotum  ;  a  stout  keel  down  centre.  Meso- 
pleural  furrows  not  very  distinct,  smooth.  Antennae  at 
least  43-jointed,  flagellum  closely  pilose.  Both  the  basal  two 
abdominal  segments  are  longer  than  wide. 

On  the  whole,  this  species  agrees  best  with  O-piits,  but  it 
approaches  Biosteres  closely  in  the  alar  neuration.  The 
relative  size  of  the  stigma,  and  the  relative  length  of  the 
abscissae  of  the  radius  do  not  afford  very  definite  generic 
characters.  It  is  to  be  noted  that  the  late  Dr.  W.  H. 
Ashmead  (These  Proceedings,  1900,  p.  357)  records  Dia- 
rhasma  carpocapsir,  Ashm.,  from  New  Zealand,  as  a  probable 
parasite  of  Dacus  tryoni. 

EVANIID^. 

AULACINUS    PALLIDICAUDIS,    Sp.n. 

cf  $  .  Black  ;  antennae,  apex  of  the  four  front  femora, 
four  front  tibiae,  and  tarsi,  rufo-testaceous  ;  middle  joints  of 
flagellum  paler,  more  yellowish  in  colour  ;  base  of  hind  tibiae 
and  apex  more  narrowly,  rufo-testaceous,  as  are  also,  except 
at  apex,  the  mandibles ;  wings  hyaline,  iridescent,  apex 
with  a  narrow  smoky  border,  stigma  and  nervures  black  ; 
second  transverse  cubital  nervure  paler  than  the  others, 
second  recurrent  nervure  received  very  shortly  beyond  it, 
third  at  a  greater  distance  before  first :  first  abscissa  of  radius 
with  a  steep,  oblique  slope,  and  a  little  shorter  than  third, 
second  shorter  than  either.  Sheaths  of  ovipositor  pale  ful- 
vous, darker  at  base.     Length,   8:  terebra,   7  mm. 

Head  smooth,  opaque,  wider  than  thorax,  temples  a  little 
longer  than  eyes,  rounded  behind;  occiput  rounded.  Hinder 
ocelli  separated  from  eyes  by  one-half  more  than  from  each 
other.  Third  joint  of  antennae  a  little  shorter  than  the 
fourth.  Palpi  testaceous,  basal  joints  blackish.  Mesonotum 
and  scutellum  irregularly  reticulated,  the  former  more 
strongly  towards  apex  ;  parapsidal  furrows  distinct,  straight, 
oblique ;  striae  on  scutellum  transverse,  an  opaque,  non- 
striated   space   on   middle  of  apex.       Metanotum    in    centre 
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alutaceous,  sides  with  curved  strise  ;  the  rest  closely  reticu- 
lated, more  finely  on  sides  of  metapleurae.  Pro-  and  meso- 
pleurce  opaque,  finely  rugose,  a  clearly  defined  striated  band 
down  apex  of  propleurae,  bounded  by  keels  at  base  and  apex  ; 
reaching  to  shortly  below  the  middle  :  a  similar,  but  wider 
band  down  apex  of  mesopleurse,  with  the  striae  longer  and 
more  widely  separated,  and  bounded  behind  by  a  keel. 
Abdomen  smooth,  first  segment  longer  than  the  others  united, 
curved,  becoming  gradually  dilated,  obliquely  upwards 
towards  apex  ;  ovipositor  nearly  as  long  as  body. 

Comes  near  to  .4.  planireps,  Szep.,  and  .1.  biroi,  Szep.  ; 
the  former  has  the  sheaths  of  the  ovipositor  black  ;  the  latter 
has  them  whitish  only  before  the  end,  and  the  base  of  the 
abdomen   is   red. 

Rose  Bay,  Sydney.  Bred  by  Mr.  W.  W.  Froggatt,  from 
the  larva  of  Piesarthrius  mdrninfUus.  Avlanis  ajnealis, 
Westw.,  is  a  parasite  of  the  same  species  {rf.  W.  H.  Ashmead, 
These  Proceedings,   1900,  p.   348). 

AuLACUs  FuscicoRNis,   sp.n. 

9.  Black  :  antenna?  fuscous  ;  legs  except  the  hind  eoxa^, 
and  abdomen  except  base  above  and  sides  to  below  the  middle, 
red,  the  blaok  only  on  the  narrowed  part;  wings  clear  hyaline, 
nervures  and  stigma  black  ;  third  abscissa  of  radius  a  little 
longer  than  second  ;  second  recurrent  nervure  received  almost 
in  middle  of  cellule  ;  second  transverse  cubital  nervure  widely 
bullated.     Length,   6;  terebra,   7   mm. 

Sydney.  Bred  from  the  larva  of  a  Longicorn  beetle  (W. 
W.  Froggatt). 

Antennae  as  long  as  head  and  thorax  united,  stout,  basal 
two  joints  red,  third  about  one-quarter  longer  than  foui'th. 
Front  opaque,  punctured,  more  or  less  reticulated:  vertex 
finely,  closely,  transversely  striated  at  ocelli  ;  sides  at  ocelli 
almost  impunctate,  the  rest  punctured,  but  not  closely,  the 
punctures  being  clearly  separated.  Mesonotum  transversely 
rugosely    reticulated,    the    longitudinal    striae    finer   than    the 
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transverse.  Scutellum  rather  strongl}'  transversely  striated; 
post-scutellum   finely    transversely    striated.      Base    of    meta-  ' 

notnra  depressed,  and  with  some  longitudinal  striae ;  the  rest 
irregularly  reticulated.  Base  of  propleurae  opaque,  closely 
irregularly  reticulated,  the  rest  aciculated,  irregularly  punc- 
tured, the  depressed  central  part  rather  strongly  striated 
below.  Upper  part  of  mesopleurae  closely,  irregularly  reticu- 
lated and  aciculated,  the  rest  obliquely  striated,  more  widely 
below  than  above.  Metapleurae  closely  irregularly  punctured 
above,  base  above  middle  with  a  smooth  oblique,  shining 
space,  the  rest  obliquely.     Closely  reticulated-striated. 
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ORDINARY   JMONTHLY    MEETING. 
July  i»6tli,   1911. 
Mr.  \V.  W.  Fr(),i;<;ait,  F.L.S.,  PrcsirliMit,  in  the  Chair. 

Messrs.  Ebnkst  J.  Bickfohd,  ll.indwick:  .John  Lewis  Fkoc- 
(JATT,  Croydon;  Hebkk  A.  Lon(jman,  Qucoiisland  Museum,  P.ris- 
bane;  and  Kkn'HY  S.  H.  Wakdlwv,  I  Jailiiiiilnust,  were  elected 
Ordinary  .Members  of  the  Society. 

Tlie  Donations  and  Exclian<;es  received  since  the  previous 
Monthlv  Meetini;  (L'8tli  .lune,  1911),  auKMnitint;-  to  (Jl  \'ols., 
78  Pai-ts  oi-  Nos.,  17  P>iill('tins,  "J  Reports,  and  17  Pamphlets, 
received  from  ")")  Societies,  A'c,  and  two  Individuals,  were  laid 
upon  tilt'  table. 


NOTKS    AND     EXHIBITS. 

Ml'.  L.  Harrison  exhibited  photoiu;raphs  of  the  vellow-breastcd 
vii\)'m  (Eopsahria  mist ra/ is  J jiix\\.)  on  the  nest;  and  of  ttu-  male 
bird  behmgini?  to  this  nest  in  the  act  of  feeding;  the  younji;  of  the 
w  1  lite-shafted  fantail  {Rhipidara  i(//ii.<iraji(i  Gould),  which  were  in 
a  nest  close  l)y. 

Ml-.  A.  Pi.  McCulloch  exhil)ited,  by  permission  of  the  (\u-ator 
of  the  Australian  Museum,  si.\  fishes  collected  at  Muri'ay  islantl, 
Torres  Strait,  none  of  which  appeared  to  ha\ c  been  pieviouslv 
recorded  from  Austi'alian  wati'rs,  thouiili  all  were  wt'll  knt)\\n 
Indian  and  Pacific  Ocean  species.  They  were  Synanceja  vcrnK-osa 
Bl.  Schn..  7'ha/(iss(imi(  dorsah'  (.J.  and  G.,  T.  jdiisfni  Bleeker, 
Parapercis  kcxophtludma  Cu\.  and  \'al.,  Amb/i/(/ohliis  p/tdfa/ui 
Cuv.  and  Val.,  and  S/t^/i/iiiiid/'ins  vu'laiiori-plial iis  Bleeker. 

Mr.  A.  A.  Hamilton  exhibited  specimens  of,  and  offered  obser- 
vations on,  two  i^rasses,  J'ait'iftini  (//(dmioi  ({and.,  and  /Jt(ptitfi(c 
didacfijla  Willd.,  of  which  the  foi-mer  has  ac([uired  a  s(.)mewhal 
complicattid  synonymy. 

Mr.  Cheel  exhibited  specimens  of  Ah/'nsia  (jrandij^ora  P.\  ..M., 
[Lkguminos^  :    North    .\usti'alia    ami    Queensland],    grown    from 

3y 


348  NOTES    AND    EXHIBITS. 

seeds  found  mixed  with  some  "  Mauritius  Beans "  {Stizolohium 
aterrinmm  Piper  and  Tracy)  forwarded  to  the  Director  of  the 
Sydney  Botanic  Gardens,  from  the  Macknade  Mill,  Herbert  River, 
North  Queensland.  The  plants  grew  to  a  height  of  from  4-7  feet, 
and  were  very  showy;  but  were  killed  off  by  the  frosts  of  last 
May,  before  setting  seed.  Mr.  Cheel  showed  also  specimens  and 
seeds  of  six  other  species  of  Stizolobktm — -S'.  hasjoo  Piper  & 
Tracy  (Yokohama  Bean),  S.  Deeringianuvi  Bort.  (Florida  Velvet 
Bean),  .S'.  w/i/e  (Wall),  »S'.  capitatm n  (Roxh.) 'Kwuize^  S.  niveum 
(Roxb.)  Kuntze  (Lyon  Bean),  and  *S'.  pachylohwm  Piper  &  Tracy 
(Fleshy-pod  Bean) — all  from  plants  grown  at  Penshurst,  from 
seeds  supplied  to  the  Director  of  the  Botanic  Gardens,  Sydney, 
by  Mr.  F.  C.  Piper,  of  the  United  States,  who  has  published  a 
very  important  paper  on  the  group. 

Mr.  Cheel  likewise  exhibited  an  original  specimen  of  Persuonia 
media  R.Br.,  from  the  National  Herbarium,  Sydney,  collected 
by  Dr.  Beckler,  on  the  Hastings  River,  as  recorded  by  Bentham 
in  the  Flora  Aust.,  for  comparison  with  the  specimens  from  the 
Blue  Mountains  shown  by  Mr.  Fletcher  at  the  previous  meeting. 

Ml'.  Fletcher  remarked  that,  on  referring  to  the  Supplement  to 
the  Prodromus(p.l6)  he  had  found  that  the  type-specimens  of 
Persoonia  media  R.Br.,  were  collected  by  Fraser  on  the  Blue 
Momitains  in  1818,  "Loc.  Ora  orient.,  mont.  prope  Port  Jackson, 
1818.  D.  Fraser."  Mr.  Bentham,  however,  apparently  inadver- 
tently, omitted  to  mention  the  type-locality  in  the  Flora  Aust., 
and  this  had  dropped  out  of  notice.  As  the  specimens  from  the 
Blue  Mountains,  so  far  as  seen,  had  the  ovary  glabrous,  whereas 
in  those  from  the  Nortliern  Rivers  in  the  National  Herbarium 
examined  by  Mr.  Cheel  the  ovary  was  hirsute,  it  was  a  matter 
for  investigation  whether-  the  difference  in  the  chai'acter  of  the 
ovarv  was  not  something  more  than  a  casual  variation,  and  also 
\\'hether  Mr.  Bentham  had  not  incorrectly  assigned  the  Northern 
River  and  Queensland  specimens  to  P.  media  R.Br. 

Mr.  Froggatt  showed  a  number  of  pear-shaped  and  of  round, 
earthern  egg-cases  of  Scarabeid  Beetles,  from  Rockhampton, 
Queensland,  found  under  logs,  the  smaller,  globular  cases  being 
those  of  Cephalodesmiis  sp. 
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ON  PARASITIC  IIYMENOPTERA  FROM  THE  SOLO- 
MON ISLANDS,  COLLECTED  BY  MR.  W.  W. 
FROGGATT,  F.L.S. 

By   p.   Cameron. 

( Communicated  by   IT.    W.  Fi-oyii<itt. ) 

The  Ilymenoptera  collected  by  Mr.  Walter  W.  Froggatt, 
F.L.S. ,  during  his  visit  to  the  Solomon  Islands,  in  July  and 
August,  1909,  number  17  {('halcididce  2,  Braconidtc  6, 
Evaniidre  1,  Irlt neitinoii'uhf  8),  all  undescribed.  Taking  into 
consideration  that  the  Parasitic  Ilymenoptera  of  these 
Islands  are  practically  unknown,  and  that  we  know  com- 
paratively little  about  the  Parasitic  Hymenoptera  of  Papua, 
this  fact  is  not  to  be  wondered  at. 

As  regards  the  geographical  relationship  of  the  species, 
Chalets^  Braroit,  C/ie/oiius,  Af/af/iift,  E/'infinix,  Mesoafe/ms, 
and  Jl eu'icospUua  are  genera  of  general  distribution  over 
the  globe.  I'hifi/hrdroii  is  distributed  over  Malaya,  and  is 
found  also  in  Australia.  Usf^opi/// pla  is  found  in  Ceylon  and 
Australia.  Eehtlironiorphit  is  noted  for  its  wide  range  over 
Oceanic  Islands,  but  is  also  common  in  Hindu-Malaya. 
Peijiirtlu-iim  is  probably  an  Austro-Malay  genus.  Meyiselus 
has  an  extensive  range  over  Hindu-Malaya,  and  Austro- 
Malaya,  being  probably  commoner  in  the  islands  than  on 
the  main   lands. 

CHALCIDID^. 
Chalcididinse. 

Chalcis   salomonis,   sp.n. 

cf.  Black;  covered  with  silvery  pubescence,  basal  seg- 
ments of  abdomen  bare,  and  more  sliining  than  apical ; 
tegulae,  apex  of  the  four  front  femora,  their  tibiae  and  tarsi, 
except   t'he   tibiae,    broadly    black    behind,    and    the    posterior 
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behind,  except  at  tlie  base;  liind  tarsi  testaceous;  femora 
with  about  ten  teeth,  the  basal  smaller,  less  clearly  separated 
than  the  others,  those  below  the  middle  larger ;  apex  of 
scutelhim  broadly  rounded.  Metanotum  strongly  reticulated, 
areola  thrice  longer  than  wide,  narrowed  towards  base  and 
apex,  keels  uniting  at  base,  separated  at  apex,  the  apical  keel 
being  transverse.  Wings  clear  and  hyaline,  nervures  black. 
Length,   4  mm. 

Head  in  front  opaque;  face  without  an  area,  shagreened, 
a  smooth  line  down  middle  of  face.  Frontal  depression 
smooth,  deep,  roundly  narrowed  above.  Mesonotum  and 
scntellum  uniliellically  punctate.  On  the  top  of  the  pro- 
pleurfe  is  a  large,  shallow,  rounded  fo\ea,  with  a  flat,  smooth 
keel  projecting  from  its  middle  behind  ;  below  ai-e  two  or 
three  weakly  defined  foveae.  There  are  four  foveae  down  the 
base  of  tiie  lupsopjeui'jc,  the  iipper  the  longer,  and  with  a 
smooth,  flat,  broad  keel  narrowed  at  the  top  above  them  ; 
behind  the  middle  is  a  shining  aciculated  area,  commencing 
at  the  top,  but  not  reaching  to  the  bottom,  wider  above 
than  below,  the  lower  part  with  the  apex  rounded.  Meta- 
pU'iine    opa(|iie,    coarsely   alutaceous,    irregularly  reticulated. 

Clenonymin^e. 

A  R  E  s  s  I  D  A,    gen.    n  o  v. 

Antennae  slender ;  flagellum  of  uniform  thickness,  placed 
immediately  over  mouth,  a  ciirved  keel  beneath  them.  Malar 
space  nearly  as  long  as  eyes,  which  arc  large,  and  converge 
distiiK'ily  above.  Antennal  scape  in  grooves,  which  unite 
above,  scape  projecting  over  the  grooves.  Temples  nmch 
narrowed  above,  becoming  gradually  widened  below.  Pro- 
thorax  large,  well-developed,  widened  towards  apex,  where 
it  is  as  wide  almost  as  the  total  length  ;  keeled  down  middle. 
Parapsidal  f'urows  obsolete,  mesonotum  slightly  depressed 
in  middle  at  apex.  Scutelhim  large  ;  base  narrowed,  trans- 
verse ;  sides  obliquely  narrowed  ;  apex  broad,  rounded, 
slightly  projecting,   and  with  a  crenulated    furrowed   margin. 
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Metanotuni  sliori  in  centre,  sides  lar^'er,  rounded  lef,'s  of 
moderate  lcn','tjli,  hinder  femora  thicker  than  anterior,  which 
are  roundly  incised  at  apex  below  :  fore  and  hind  coxa?  more 
than  twice  longer  than  thick,  the  hinder  the  loTiger.  Wings 
bandetl  ;  basal  vein  loii^u,  about  one-fourth  longer  than 
marginal,  which  is  thickened  at  apex:  stignial  vein  short, 
curved,  thickened  at  apex  :  postmarginal  extening  to  apex, 
Itut  becomin;/  faint  towards  the  end.  Abdomen  sessile, 
basal  segment  the  larger,  all  the  segments  transverse  at  apex, 
becoming  gradually  narrowed  :  last  segment  produced  into  a 
stylus  as  long  as  the  preceding  three  segments  united  ;  ovi- 
positor 251'ojecting   half   its  length   beyond   this. 

Belongs  to  the  CI  eo  111/ mi  nee.  It  should  be  kntjwn  by  the 
anterior  femora  not  being  swollen,  and  by  their  being  roundly 
incised  at  the  apex  :  by  the  pi-onotum  being  keeled  down  the 
middle  :  by  the  transverse  abdominal  segments  ;  and  by  the 
long,  projecting  ovipositor-like  last  segment.  The  form  of 
the  abdomen  is  pretty  much  as  in  the  Malayan  Eleinbrd 
Cam.,  but  that  has  the  antenna  placed  in  the  middle  of  the 
face:  the  collar  is  shorter,  and  not  keeled.  It  is  not  unlike 
TiKH/a,  Cam.,  from  Borneo:  but  that  has  the  eyes  pilose,  the 
pronotum  not  keeled,  the  third  abdominal  segment  nearly 
as  long  as  the  basal  two  united,  and  the  antennae  shorter  and 
thicker. 

ArESSIDA     CARINICOLLIS,     sp.U. 

9  .  Green  :  middle  of  proiiotui7i  narrowly  along  central 
keel,  central  lobe  of  mcsonotum,  scutellum  and  parts  bor- 
dering it  dark  purple  :  a  lai-ge  semicircular  mark  on  tirst 
abdominal  segment,  commencing  behind  middle,  and  the 
others  except  for  triangular  green  marks  on  the  outer  sides, 
the  mark  on  the  third  larger  than  on  the  others,  and  the 
ventral  surface  except  for  green  lateral  marks,  bordered  with 
golden,  of  a  brighter  purple  colour  :  pleurae  with  brassy  tints, 
propleurse  largely  tinged  with  them:  a  small  smooth,  ti'ian- 
gular  mark  under  tegulae,   a  longer  one  on  apex,   extending 
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from  top  to  bottom,  and  almost  the  upper  half  of  meta- 
pleurse  smooth,  fieiy-retl ;  as  are  also  the  greater  part  of  the 
outer  orbits,  the  malar  space,  and  the  apex  of  the  clypeus. 
Antennte  black,  tinged  with  dark  purple,  fifth  and  basal 
three-fourths  of  sixth  joints  white.  Legs  red,  coxae  punc- 
tured, brassy-green  like  the  body;  hind  tibiae  and  apex  of 
hind      femura      darker-coloiireil.  Wings      hyaline,      nervures 

black,  an  oblique  fuscous  cloud  running  from  end  of  costal 
nervure,  and  a  larger  triangular  one  running  from  the  stig- 
mal  branch,  becoming  narrowed  at  the  end,  and  uniting  with 
the  basal  one,  the  hyaline  space  formed  by  their  union  being 
almost  semicircular :  an  obscure,  narrow  smoky  border  on 
apex.      Length,    12    mm. 

Covered  with  a  short  white  pile,  very  dense  on  sides  of 
metanotum,  less  so  on  coxae.  Head  and  thorax  closely  punc- 
tured, very  closely  so  on  mesonotuni  and  scutelluni ;  pro- 
notum  nearly  as  long  as  wide  at  base,  a  distinct,  smooth 
keel  down  the  middle.  Sheath  of  ovipositor  projecting  about 
one-half  the  length  of  the  last  segment,  the  latter  forming 
a  stylus, 

BRACONID.E. 

Braconinee. 

Beacon  leucostigmus,  sp.n. 

9  .  Red  ;  antennae,  front,  vertex,  outer  orbits  to  bottom 
of  eyes,  occiput,  second  and  following  segments  of  abdomen, 
and  hind  tibiae  and  tarsi,  black :  wings  fuscous-violaceous, 
stigma  clear  white  :  the  gieater  part  of  first  cubital  cellule 
hyaline ;  third  abscissa  of  radius  a  little  longer  than  the 
basal  two  united  ;  recurrent  nervure  received  in  the  apex  of 
first  cubital  cellule,  clearly  distinct  from  first  transverse 
cubital   nervure.      Length,   5  :   terebra,   3  mm. 

Face  closely  punctured,  yellowish  above  middle,  on  the 
lower  three-fourths  raised  into  a  conical  area,  the  narrowed 
end  above.  Parapsidal  furrows  weakly  indicated  at  base. 
Second  abdominal  segment  without  an  area ;  the  suturiform 
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articulation  narrow,  smooth  ;  there  arc  no  oblique  furrows, 
but  there  are  indistinct  transverse  ones  on  the  ai)ices  of  the 
third  and  fourth.  Temples  obliquely  roundly  narrowed. 
Palpi  testaceous. 

Platybracon  insularis,  sp.n. 

9  ■  Luteous  :  antennae  and  tips  of  mandibles  black  ;  head 
and  thorax  smooth,  a  band  of  fine  striae  down  middle  of 
metanotum,  the  band  becoming  wider  towards  apex  ;  basal 
four  abdominal  segments  closely  striated,  the  striae  stronger 
on  the  basal  two  segments  ;  apices  of  third  and  fourth  nar- 
rowly smooth  ;  second  with  a  straight  oblique  furrow  running 
from  base  near  middle  to  near  apex,  the  space  between  the 
two  at  the  base  raised  and  striated,  of  equal  width  and  bor- 
dered by  a  transversely  striated  furrow  :  furrows  on  third 
shorter,  reaching  to  middle,  wider  and  roundly  curved. 
Wings  blackish-fuscous,  more  or  less  hyaline  at  base  of 
stigma,  which  is  pallid  ochraceous,  narrowly  black  at  apex  ; 
second  cubital  cellule  about  thrice  longer  than  wide  ;  third 
abscissa  of  radius  as  long  as  the  basal  two  united  ;  recurrent 
nervure  received  about  the  length  of  the  basal  absci.s.sa  of 
radius  in  first  cubital  cellule  from  each  apex.  Length,  10; 
terebra,    7    mm. 

Basal  segment  of  abdomen  regularly,  somewhat  strongly 
striated,  the  raised  central  part  roundly  narrowed  at  baDe, 
its  apex  a  little  narrower  than  sides  at  apex.  Sheaths  of 
ovijDositor  stout,  black,  pilose,  almost  as  long  as  nietauotum 
and    abdomen    united. 

Nedinoschiza,    gen.    no  v. 

Head  large,  cubital,  temples  one-half  longer  than  the  top 
of  eyes,  rounded  behind  ;  occiput  transverse,  not  margined. 
Apex  of  clypeus  with  a  short,  semicircular  incision,  the 
sides  of  which   form  teeth.      Abdomen   with   only  one  trans- 
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verse  fiirtvnv,  whieli  is  ci-euiilated,  and  placed  between 
second  and  third  segments:  there  is  a  longish  triangidar 
area  at  base  of  second  segment,  bordered  by  an  obliquely 
striated  furrow  :  seventh  segment  almost  one-fourth  longer 
than  sixth  :  hypopygium  cultriform.  Fore  tarsi  thrice  longer 
thati  tihia\   basal  two  joints  united  longer  than  them. 

Malar  space  two-thirds  of  length  of  eyes.  Antennal  scape 
about  twice  and  one-half  longer  than  wide  at  apex.  Radial 
cellule  long,  extending  to  apex  of  wing  :  radius  issuing  from 
near  base  of  stigma.  Second  cubital  cellule  about  thrice 
longer  than  wide,  of  equal  width.  Mctathoracic  spiracles 
large,  almut  thrice  longer  than  wide.  Third  and  fourth 
joints  of  antenna;  equal  in  length.  Antennae  projecting  from 
tubercles,    which    arc   more   prominent  on    the  outer  side. 

'I'hr  iinMit  li-opening  is  not  quite  as  it  is  with  the  ('ycJo^ 
stomi,  the  o[)cn  sj)ace  being  formed  by  the  two  projecting 
teeth,  it  being  also  much  more  shallow  and  smaller  ;  the  head 
is  larger,  more  cubital  than  it  is  in  Braroii,  as  well  as  wider, 
compared  with  the  thorax.  It  dillei-s  from  Bnicoii  and 
Jphinafd.c  in  the  radius  issuing  neai'cr  the  base  of  the  stigma. 
The  fore  tarsi,  too,  are  longer,  being  nearly  as  long  as  the 
rest  of  the  letrs   united. 


•  o 


MeDINOKCHIZA    rijATorEPHALA,  sp.n. 

$  .  Black  :  head,  pro  nml  niesolhorax,  and  the  four  front 
legs  rugose,  head  tinged  with  yellow  :  wings  fuscous-viola- 
ceous, stigma  aiul  nervures  Black,  the  usual  hyaline  clouds 
at  base  of  cubitus;  smooth  and  shining,  second  cubital  cellule 
thrice   hmgei-  than   wide.     Length,    14:  terebra,    14  mm. 

Apex  of  lirst  abdominal  segment  striated:  there  is  a  dis- 
tinct triangular  area,  smooth,  longer  than  it  is  wide  at  the 
base,  with  a  keel  which  reaches  to  the  apex  of  the  segment, 
and  bordered  by  a  wide,  obliquely  st  riated  furrow  :  the 
suturiform  articulation  is  narrow  and  crenulated  :  from  it 
runs  a  less  distinct  furrow:  these  are  the  only  furrows. 
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Cheloninse. 

Chelonus  salomonis,  sp.n. 

9  ■  Black ;  anterior  tibiae  aud  the  four  front  tarsi  dark 
testaceous,  covered  closely  with  short  white  pile,  longer  on 
legs  :  wings  hyaline  to  base  of  stigma,  fuscous  beyond,  stigma 
and  nervui'es  black.  Metanotum  irregularly  areolated. 
Keels  stout,  the  central  at  the  top  of  the  apical  slope  ending 
in  blunt  tubercles  ;  areola  appcndiculated  at  base,  triangular, 
lateral  area*  with  some  irregular  striae.  Middle  lobe  of 
mesonotum  with  a  double  row  of  foveae  down  the  middle ; 
apex  with  a  longisli  central,  and  a  slK)rter  lateral  area  bor- 
dering it ;  sides  of  middle  lobe  finely  punctui'ed  ;  lateral 
lobes  reticulated,  finely  on  the  inner,  coarsely  and  more  dis- 
tinctly on  the  outer.  PleuriB  reticulated,  metapleurfe  more 
coarsely  than  mcso-  and  the  latter  than  the  propleurae.  Basal 
third  of  abdomen  rather  strongly  longitudinally  striated, 
with  some  finer  transverse  striae  ;  the  rest  much  more  finely 
and  closely,  regularly  striated,  almost  reticulated.  On  the 
sides  of  the  vertex  are  some  stout,  oblique,  clearly  separated. 
Length,    5-6   mm. 

Hormiini. 

Pe(;arthrum   fuscipennis,    sp.n. 

^.  Luteous  ;  antenn;e,  mandibles,  teeth,  and  apical  joint 
of  tarsi  black  :  abdoiiien  of  a  deeper,  more  rufous  colour, 
middle  segments  infuscated  ;  liead  and  thorax  smooth,  meta- 
notum keeled  clown  middle,  irregularly  reticulated  in  centre, 
shagreened  :  basal  four  abdominal  segments  closely,  finely, 
longitudinally  striated,  fifth  weakly  striated,  apical  smooth; 
basal  three  segments  distinctly,  foui'th  more  weakly  keeled 
flown  middle  ;  a  moderately  wide,  crenulated  furrow  at  base 
ol  third  and  fourth  segments.  Pro-  and  mesopleurae  smooth, 
the  latter  slightly,  finely,  closely  striated  at  base  above 
middle  ;  metaplcurae  almost  smooth  in  middle,  toj)  and  bottom 
closely,     mostly     obliquely    striated.        Wings    fuscous,     base 
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yellowish-hyaline  to  near  transverse  basal  nervure,  stigma 
and  nervures  black,  parastigma  pale  ochraceous ;  second 
cubital  cellule  of  equal  width,  about  four  times  longer  than 
wide  ;  first  transverse  cubital  nervure  angled  backwards  above 
middle,  and  thickened  ;  there  is  a  cloud  on  either  side  of  it, 
and  one  between  apex  of  stigma  and  radius  ;  recurrent  ner- 
vure received  in  the  apex  of  first  cubital  cellule,  clearly  sepa- 
rated from  first  transverse  cubital  nervui'e.     Length,  15  mm. 

Maxillary  palpi  coloured  almost  like  the  body,  bare  and 
shining  ;  labial  paler,  and  covered  with  white  pubescence 

Comes  near  to  P.  cdrlnatum  Cam.,  from  Batjian  (Tijd.  v. 
Ent.,  liii.,  50);  that  is  a  smaller  species  (11mm.),  with  hya- 
line wings,  and  with  only  the  basal  two  abdominal  segments 
keeled,  the  parastigma  black.  The  maxillary  palpi  are  longer 
than  the  head ;  they  are  thickened,  and  shaped  as  in  the 
two  known  species. 

Agathins. 

Agathis  fulgidipennis,  sp.n. 

9  •  Luteous ;  antennae,  apex  of  hind  tibiae  (about  one- 
fourth  of  total  length),  apices  of  basal  four  joints  of  hind 
tarsi  broadly,  and  the  apical  entirely,  black;  wings  dark  fus- 
cous, tinged  with  violaceous,  very  iridescent ;  stigma  and 
nervures  black,  parastigma  fuscous ;  trophi  testaceous,  palpi 
covered  with  long  pale  hair ;  face,  body,  and  legs  densely 
covered  with  white  pubescence.  Basal  areae  of  metanotum 
stoutly  transversely  striated,  areola  narrowed  into  a  triangle 
at  base,  where  it  is  smooth,  and  without  keels ;  beyond  this 
are  four  stout,  clearly  separated,  transverse  keels ;  outer  area 
more  widely  and  more  irregulai'ly  transversely  striated ;  keel 
outside  the  spiracles  roundly  curved,  and  converging  towards 
apex  ;  three  stout  keels  at  base,  and  a  stout  curved  one  at 
base  of  apical  fourth.  Pro-  and  mesopleuras  almost  impunc- 
tate,  metapleurae  closely,  rather  strongly  punctured.  Malar 
space  a  little  longer  than  eyes.  Centre  of  face  below  tinged 
with  rufous.     Length,   8  mm. 
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First  abscissa  of  radius  a  little  shorter  than  second  ;  second 
cubital  cellule  not  much  narrower  in  front  than  behind ; 
second  transverse  cubital  nervure  thickened  on  the  outerside 
in  front.  Antennae  densely  co veiled  with  short,  stiff,  black 
pubescence. 

EVANIID.E. 
Megischus  froggattii,  sp.n. 

9  .  Black  :  legs  red  ;  coxae,  trochanters,  and  the  narrowed 
basal  part  of  hind  tibiae  black ;  femoral  teeth  about  the  same 
length,  but  the  basal  one  much  thicker  at  base  than  the 
apical,  which  is  more  slender,  and  of  more  uniform  thick- 
ness ;  shortly  beyond  it  are  two  short  ones,  basal  a  little 
longer  and  sharper  than  apical.  A  pale  yellowish  mark  between 
the  eyes  and  the  base  of  the  mandibles  ;  basal  joints  of  palpi 
reddish.  Wings  fuscous- violaceous,  more  deeply  tinted  in 
middle  than  at  ba.se  or  apex;  stigma  and  nervures  black. 
White  ring  near  apex  of  sheaths  of  ovipositor  as  long  as  the 
black  apical  pai't.  Length,  31  ;  ovipositor,  33  mm.  The 
two  males  in  the  collection  are  only  13-15  mm.,  in  length. 

Abdominal  petiole  as  long  as  head  and  thorax  united,  and 
a  little  longer  than  the  rest  of  abdomen;  it  is,  as  usual, 
closely,  transversely,  finely  striated.  Vertex  from  the  hinder 
ocelli  closely,  strongly  striated,  the  striae  more  or  less  twisted  ; 
there  is  a  smooth  space  below  the  ocelli,  the  sides  of  this 
bordered  by  longitudinal  striae ;  above  the  ocellus  are  five 
stout,  widely  separated  striae;  the  lower  tubercle  is  broadly 
rounded  at  the  apex,  flat  in  the  centre,  with  the  sides  raised  ; 
the  other  tubercles  are  oblique,  sharply  jointed.  Pronotum 
smooth,  the  centre  with  a  stoutly,  transversely  striated  band ; 
the  smooth  basal  part  has  an  oblique,  stout  tooth  on  either 
side  of  base.  Base  of  mesonotum  smooth,  except  for  round, 
clearly  separated  punctures,  the  sides  irregularly  striated, 
the  space  between  the  striae  deep,  distinct ;  the  part  border- 
ing the  scutellum   bearing  large,   deep,   scattered   punctures ; 
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scutellum  at  base  bordered  by  a  crenulated  furrow,  the 
scutellum  itself  being  smooth.  Metanotum  with  a  crenulated 
furrow  ;  the  rest  with  the  usual,  round,  clearly  separated 
punctures.  Propleurse  sparsely,  widely  punctured,  the  lower 
part  aciculated  ;  the  lower,  apical  part  of  central  depression 
and  apex  above  with  a  few  stout,  deeply  separated  striae. 
MesopleuriE  punctured,  apical,  upper  half  smooth ;  base 
strongly,  closely  punctured ;  the  rest  with  the  punctures 
smaller,  and  more  clearly  and  regularly  punctured.  Third 
joint  of  antennae  a  little  shorter  than  fourth ;  the  latter  and 
fifth  and  sixth  of  almost  equal  length. 

Comes  near  to  .1/.  violaceipennis  Cam.,  from  New  Britain; 
it  may  be  known,  inter  alia,  by  the  black  hind  femora. 

ICHNEUMONID.5:. 
Ichneumonins. 

Eristicus  salomonis,  sp.n. 

O*.  Black;  head  except  occiput,  and  the  greater  part  of 
upper  third  of  outer  orbits,  pro-  and  mesosternum,  lower 
third  of  mesopleurse,  metathorax,  first  abdominal  segment, 
sides  of  second  and  third  and  their  apices  more  narrowly,  and 
legs,  ferruginous-red  ;  basal  nineteen  joints  of  antennae  red, 
turning  into  yellowish  colour  beyond  middle  ;  wings  fuscous- 
violaceous,  nervures  and  stigma  black  ;  areolet  narrowed  in 
front,  nervures  almost  touching  :  recurrent  nervure  received 
distinctly  beyond  middle,  discocubital  and  recurrent  nervures 
with  a  distinct  stump  of  a  nervure.  Areola  about  one-fourth 
longer  than  wide,  basal  nervure  sharply  angled  inwardly, 
apex  broadly  rounded  inwardly ;  post-petiolar  area  clearly 
separated,  square,  petiole  smooth,  post-petiole  striated 
in  the  middle,  sides  in  the  middle  distinctly  punctured  ; 
second,  third,  and  basal  half  of  fourth  segment  closely  punc- 
tured, striated  in  middle;  gastracteli  smooth,  deep.  Length, 
15  mm. 


BV    P.    CAMERON.  359 

Apart  from  the  difference  in  colouration,  the  present 
species  may  be  known  from  K .  frogijattii  by  the  difference  in 
the  form  ol  the  areola :  in  E.  froggattii  it  is  almost  twice 
longer  than  wide  ;  in  the  species  just  described,  horseshoe- 
shaped,  about  one-fourth  longer  than  wide. 

Eristicus  froggattii,   sp.n. 

9.  Rlai'k,  shining ;  head,  except  conical  spot  over  each 
antonna,  stemmaticum,  occiput,  upper  third  of  outer  orbits, 
the  black  not  touching  the  eyes,  mandibular  teeth,  a  small 
irregular  spot  near  lower  ])art  of  apex  of  mesopleui-te,  a  small 
narrow  one  at  base  of  lower  metapleural  keel,  a  larger  one 
surrounding  metathoracic  spiracles,  abdominal  petiole,  except 
the  post-petiole  above,  and  apices  of  second  and  third  abdo- 
minal segments  narrowly,  red  ;  legs  of  a  brighter  red  colour, 
the  four  front  tibiae  and  tarsi  paler,  more  yellowish  in  tint. 
Basal  six  joint  of  antennae  rufous,  seventh  to  eighteenth 
yellowish,  the  rest  black.  Palpi  of  a  paler  red  colour  than 
head ;  tips  of  mandibles  black  :  wings  fuscous,  tinged  with 
violaceous,  ner\ures  and  stigma  black,  areolet  o-angled, 
the  nervures  almost  touching  in  front ;  recurrent  nervure 
received  shortly  beyond  middle :  transverse  median  shortly 
beyond  transverse  basal  ;  disco-cubital  and  recurrent  nervure 
with  a  distinct  stump  of  a  nervure.  Head  smooth  ;  face, 
except  in  the  slightly  raised  centre,  closely,  weakly  punc- 
turcfl:  clypeus  more  strongly  and  sparsely  punctured,  its  sides 
rounded  at  apex.  Mesonotum  and  scutellum  almost  smooth  ; 
base  of  metanotum  smooth,  the  rest  closely  but  not  strongly 
punctured  :  areola  open  at  the  top,  about  twice  longer  than 
wide,  slightly  roundly  narrowed  from  the  transverse  keels. 
Propleurae  smooth,  lower  part  with  curved  striae:  iipper 
two-thirds  of  mesopleurae  smooth,  lower  part  and  sternum 
closely  punctured ;  apex  with  a  cren\ilated  border :  meta- 
pleural spiracular  area  closely  punctured,  almost  reticulated 
behind  spiracles  :  the  rest  closely,  strongly,  obliquely  striated. 
Post-petiole  closely  striated  in  centre,  the  rest  distinctly  punc- 


360 


PARASITIC    HYMENOPTERA    FROM    THE    SOLOMONS, 


tured  ;  second,  third,  and  basal  half  of  fourth  segment  closely 
punctured,  the  following  segments  smooth,  the  last  with 
basal  half  white.  Gastracoeli  deep,  smooth,  striated  in  centre 
of  basal  part.     Tarsi  closely  spinose  below.     Len,gth,  1 7  mm. 

The  male  is  smaller,  has  the  antennae  serrate,  and  the 
abdominal  petiole  entirely  red;  the  post-petiole  is  almost 
entirely  smooth ;  the  red  on  the  basal  joints  of  the  antennae 
only  extends  to  the  fourth. 

Cryptinae. 

Mesostenus  insularis,  sp.n. 

Black ;  legs  bright  red,  a  broad  white  band  near  centre  of 
antennae,  palpi  pale  testaceous  ;  apex  of  labrum  bordered  with 
testaceous  :  wings  hyaline,  stigma  and  nervures  black  ;  areolet 
small,  twice  longer  along  radius  and  cubitus  than  along  trans- 
verse  nervures,    of   equal  width  ;   recurrent   nervure   received 
near    apex ;    transverse     median     nervure     received     shortly 
beyond  transverse  basal.     Face  closely,  distinctly  punctured, 
more  strongly  in  middle  than  on  sides ;  clypeus  almost  smooth. 
Front  raised  in  middle,  sides  deeply  depressed  ;  a  decurrent 
keel  from  the  ocelli.      Mesonotum  finely,   closely  punctured  : 
smooth  on  outer  half  of  lateral  lobes.     Scutellum  smooth  and 
shining.     Metanotum  at  base  closely  punctured,  more  or  less 
reticulated  :   middle   part   closely,    irregularly,    longitudinally 
striated,    apical    slope    more    strongly    transversely    striated. 
Metapleurae    strongly,      irregularly     striated,    more    strongly 
above  furrow  than   below  it.        Propleurae  finely   punctured, 
finely,    obliquely   striated   in   middle.      Mesopleurae  distinctly 
striated,  except  at  apex  above.    Abdomen  smooth  and  shining. 
Metanotal  teeth  minute,  but    distinct    enough.        Transverse 
median     nervure     in   hind    wings    broken    near    the    bottom. 
Thorax    fully  thrice    as   long    as    wide.      Parapsidal    furrows 
reaching  to  base  of  apical  fourth.     Post-petiole  not  abruptly 
thickened  ;   spiracles  slightly  more  removed  from   each   other 
thj^n  from  apex.     Head  wider  than  thorax, 
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Ophioninae. 

Eniscospilus  salomonis,  sp.n. 

9  .  Liiteoiis  ;  outer  orbits  palhd  yellow,  apical  abdominal 
segments  darker  in  colour,  ocellar  region  pallid  yellow,  hinder 
ocelli  almost  touching  eyes;  the  three  are  separated  by  almost 
the  same  distance  from  each  other.  Wings  clear  hyaline ; 
costa,  stitrma  and  nervures  black  basal  abscissa  testaceous; 
there  are  two  horny  points,  one,  near  base  of  radius,  roundly 
narrowed  in  front,  rounded  as  at  apex  ;  the  other  near  apex, 
transverse,  conical,  half  the  size  of  basal;  transverse  cubital 
nervure  roundly  curved,  half  the  length  of  the  space  between  it 
and  the  recurrent  nervure,  which  is  abovit  one-fourth  shorter 
than  the  latter.  Metanotum  densely  covered  with  white 
pubescence ;  the  part  behind  keel  aciculated  ;  the  rest  irregu- 
larly, mostly  longitudinally  striated,  stride  stout  and  twisted, 
and  much  stronger  in  middle.  Propleurae  almost  smooth  ; 
mesopleurae  closely,  finely,  distinctly  punctured,  more  weakly 
above  middle  than  below  ;  metapleurae  more  strongly  punc- 
tured ;  lower  part  of  spiracular  area  irregularly,  obliquely 
striated  in  middle  below,  striae  more  or  less  twisted.  Scutel- 
lum  keeled  to  i.ear  apex.  Temples  amall,  obliquely,  roundly 
narrowed.     Length,    18  mm. 

Basal  abscissa  of  radius  clearly  thickened,  and  shorter  than 
second  ;  clear  space  in  the  discoidal  celhile  commencing  behind 
the  basal  horny  point.  Antennce  with  the  apical  half  infus- 
cated. 

I  am  not  sure  but  that  this  species  may  be  the  same  as  E.  expe- 
ditns,  Kohl.,  from  Samoa  (Bat.  u.  Zool.  Ergebnisse  von  den 
Samoa  u.  Salomonsinseln,  10,  pl.iii.,  f.5,. 

Pimplinse. 

ECHTHROMORPHA    PALLIDILINEATA,    sp.n. 

9.  Rufous ;  face,  clypeus,  labrum,  malar  space,  oi'bits, 
tubercles  and  narrow  lines  on  apices  of  abdominal  segments, 
narrowed  in  middle,  pallid  yellow  ;  legs  coloured  like  body, 
base  of  anterior  pair  paler,  moi-e  yellowish  in  tint;  .intennoe 
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pallid  red,  deeper  in  colour  at  base;  wings  highly  iridescent, 
brassy  coloured  at  base,  apex  not  very  deeply  clouded,  stigma 
dark  fuscous,  nervures  black  ;  areolet  not  appendiculated,  Inxt 
the  nervures  united  in  front  ;  recurrent  nervure  received  in 
middle.     Length,  13-14  ;  terebra,  3-4  mm. 

Head  smooth,  thorax  closely  punctured  :  propleurse,  upper 
half  of  mesopleurae  at  base  and,  to  a  less  extent,  at  apex 
above,  and  middle  of  metanotum  broadly,  smooth.  Abdomen 
sparsely,  weakly  punctured  :  lower  edge  of  sides  of  first  seg- 
ment with  a  broadly  rounded  furrow.  Apical  third  of  disco- 
cubital  nervure  roundly  curved  towards  cubitus. 

A  distinct  species,  easily  known  by  the  uniformly  rufous 
body,  the  ab.sence  of  lines  on  the  mesonotum,  and  the  brassy- 
tinted  wings.  Its  scutellum  is  more  roundly  convex,  more 
raised  over  the  mesonotum,  than  it  is  in  E.  notulatoria,  F. 
Sec.  Krieger,  being  more  like  that  of  E.  iiisidiafor  and  E. 
rufa.   Cam. 

Erythropimpla  palltdiceps,  sp.n. 

9  .  Black  :  head  pallid  yellow,  as  are  also  the  mandibles, 
except  at  apex  :  palpi,  thorax,  the  four  front  legs,  except  apex 
of  middle  coxae,  middle  trochanters,  and  antennal  scape,  red  ; 
wings  uniformly  fuscous-violaceous,  nervures  black ;  areolet 
longish-triangular,  moderately  large,  shortly  appendiculated, 
receiving  recurrent  nervure  in  the  apex,  bullated  at  cubitus, 
recurrent  nervure  with  two  bullae.  Length,  17  ;  terebra,  16 
mm. 

Sparsely  covered  witli  pale  pubescence  the  inetathoi-ax 
densely  so  Prothunix  paler  colouix'd  than  the  ivst  of  llioiax, 
metathorax  more  deeply  tinted  than  mesothorax.  First  abdo- 
minal segment  with  a  keel  on  either  side  of  middle,  the  keels 
stronger  at  base,  not  reaching  to  apex  :  basal  two-thirds  of  the 
s])ace  between  them  smooth  and  shining,  the  apical  closely, 
not  very  strongly  punctured,  and  with  a  narrow  keel  down 
the  midtUe ;  basal  five  segments  clcjsely,  distinctly  punc- 
tured, with  the  usual  transverse  furrows,  more  weakly  punc- 
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tured  ;  sixth  segment  as  closely,  but  more  finely  punctured,^ 
without  a  transverse  furrow  ;  seventh  shining,  impunctate. 
There  is  a  short,  smooth  furrow  at  the  base  of  the  metanotum 
in  the  centre  ;  the  rest  of  the  metanotum  closely,  distinctly 
punctured.  Basal  three  segments  of  abdomen  united,  longer 
than  thorax.  Ovipositor  as  long  as  abdomen  ;  sheaths  moder- 
ately broad,  densely  pilose. 

Has  the  body-  and  leg-colouration  of  E.  anana  Cam.,  from 
Assam  ;  but  that  has  the  wings  yellowish-hyaline,  clouded  at 
the  apex.  E.  flaviceps,  Cam.,  from  New  Guinea,  is  almost 
similar  as  regards  colouration,  but  has  the  head  more  dis- 
tinctly yellowish  in  tint,  the  metathorax  fuscous,  and  the 
ba.sal  segment  of  the  abdomen;  and  the  central  part  of  the  seg- 
ment is  not  clearly  raised  and  separated,  while  its  sides  are  not 
keeled. 

Obs. — ErythrojiKiipha  Ashm.,  is  very  closely  allied  to 
Trichiothecus  Cam.,  from  Assam;  it  may  be  known  from  the 
latter  by  the  clypeus  being  deeply,  roundly  incised  ;  while,  in 
Trichiothecus,  it  is  only  depressed  at  the  apex  and  transverse; 
the  sheaths  of  the  ovipositor  are  broader,  and  more  densely 
pilose,  the  hairs,  too,  being  longer.  The  colouration  of  the 
two  is  very  similar,  black,  with  the  fore  legs,  head,  and 
thorax  red,  the  wings  uniformly  fuscous.  In  Trichiothecus 
the  disco-cubital  nervure  is  broken  by  a  minute  stump  of  a 
nervure. 

LiSSOPIMPLA     RUFIPES,     Sp.n. 

9  .  Black  ;  antennal  scape  and  sides  of  face  bordering  the 
central  ax'ea,  red  ;  labrum  at  apical  half  of  a  more  obscure 
red  ;  an  oblique  line  on  either  side  of  front,  commencing  near 
hinder  ocelli  and  obliquely  narrowed  below  where  they  touch 
the  eyes  ;  a  small  transverse  mark  on  either  side  of  base  of 
middle  lobe  of  mesonottim,  a  wider  one  of  about  the  same 
length  at  its  apex,  tegulae,  and  two  almost  united  spots 
immediately  over  hind  coxre.  Legs  red  ;  four  anterior  tarsi, 
and  hind  tibiae  and  tarsi,  black  ;  tibiae  in  middle  broadly 
31 
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tinged  with  red.  Wings  clear  hyaline,  stigma  fuscous,  ner- 
vures  black,  areolet  oblique,  nervures  uniting  in  front ;  recur- 
rent nervure  received  at  apex  of  areolet,  interstitial  with 
second  transverse  cubital  ;  transverse  median  behind  trans- 
verse basal.     Length,  "9  ;  terebra,  4  mm. 

The  outer  margins  of  the  central  part  of  the  face  are 
roundly  curved  outwardly,  the  middle  is  finely  keeled.  The 
furrows  of  the  mesonotum  are  united  into  one  at  the  base  of 
the  apical  third ;  they  are  smooth.  Lower  third  of  pro- 
pleurae  finely,  obliquely  striated  ;  apex  of  mesopleurae  crenu- 
lated.  The  middle  of  the  metanotum  is  slightly  raised,  form- 
ing almost  an  area  of  equal  width,  shining,  almost  smooth ; 
the  rest  is  somewhat  strongly  and  closely  transversely  stri- 
ated, at  the  base  the  striae  being  finer  and  more  oblique. 
Metapleurae  irregularly  shagreened.  Abdomen  smooth  and 
shining  •  first  segment  nearly  as  long  as  the  following  two 
united.  Mesosternum  reddish.  Tooth  on  hind  femora 
small  but  distinct,  oblique.     Palpi  pallid  testaceous. 

The  affinities  of  this  species  are  with  L.  rufipes  Cam.,  from 
Ceylon,  rather  than  with  any  known  Australian  species ;  it  is 
more  slenderly  built,  especially  as  regards  the  abdomen, 
which  wants  the  coloured  bands  of  L.  rufipes;  and  the 
scutellum,  metanotum,  and  pleuise  the  white  spots.  In  my 
figure  of  L.  rufipes  (Spolia  Zeylanica,  iii.,  p.  140,  PI.  B),  the 
transverse  median  nervure  in  the  hind  wings  is  shown  broken 
too  low  down  ;  it  is  a  characteristic  of  Lissopimpla  that  it  is 
broken  near  the  top. 

«      Xanthocryptus    luteus,  sp.n. 

$.  Ferruginous;  head  and  antennae  tinged  with  yellow, 
the  eight  or  nine  apical  joints  of  antennae  black,  as  is  also  the 
apex  of  mandibles ;  wings  hyaline,  tinged  with  fulvous,  apex 
with  a  smoky  border,  costa  and  stigma  testaceous,  nervures 
black;  base  of  metanotum  in  centre  finely,  irregularly  longi- 
tudinally striated;  the  rest,  from  the  keel,  much  more 
strongly,  and  more  widely  transversely  striated ;  metapleurae 
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closely,  obliquely  striated,  striae  closer  at  base.  Base  of 
mesopleurse  striated,  the  strife  more  or  less  curved,  and  running 
from  top  to  bottom  ;  the  centre  weakly  punctured,  apex  from 
near  the  top  striated,  striae  at  the  base  stronger,  more  oblique 
and  wider  apart  than  they  are  at  apex.  Mesonotum  finely, 
not  very  closely,  punctured ;  apex  of  middle  lobe  longitudi- 
nally striated.     Length,   12 ;  terebra,  5  mm. 

A  few  points  of  generic  importance  may  be  drawn  from  this 
species,  supplemental  to  those  given  in  my  description  of  the 
genus  in  the  Proceedings  of  the  Zoological  Society  (1901,  233). 
The  mandibles  apparently  do  not  meet  in  front ;  their  two 
teeth  are  short,  equal  in  length,  bluntly  rounded,  and  sepa- 
rated behind  by  a  furrow.  Occiput  roundly  incised,  margined. 
The  smooth  basal  part  of  the  metanotum  is  bounded  by  a 
roundly  curved  keel,  which,  at  the  sides,  extends  to  the  base 
of  the  metanotum,  inclosing  the  spiracles,  which  are  oval, 
and  twice  longer  than  wide.  Antennae  slender,  27-jointed, 
the  basal  joints  of  flagellum  elongated,  the  first  a  little  longer 
than  second.  The  fifth  and  sixth  abdominal  segments  united 
are  as  long  as  the  fourth ;  the  sixth  is  the  smallest,  about  one- 
half  the  len,(i;th  of  fifth ;  the  penultimate  is  as  long  as  the 
second,  and  one-fourth  longer  than  the  last,  which  bears  long 
cerci.  Legs  long  and  slender ;  claws  simple,  small ;  hind  coxae 
as  long  as  first  abdominal  segment.  The  disco-cubital  nervure 
is  broadly,  roundly  curved. 

Xanthocryptus  belongs  to  the  Xorides  rather  than  to  the 
CryptincB,  but  it  is  not  quite  typical  in  some  respects.  In 
Ashmead's  arrangement  of  the  Xorides  (BulKU.S.Nat.Mus., 
xxiii.,  61)  it  runs  near  to  Pevosts,  with  which  it  cannot  be  con- 
founded. 
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FURTHER  NOTES  ON  SOME  RAKE  AUSTRALIAN 
CORDULIIN^E,  WITH  DESCRIPTIONS  OF  NEW 
SPECIES. 

By  R.  J.  TiLLYARD,  M.A.,  F.E.S. 

(Plate  X.) 

The  following  species  are  dealt  with  in  this  paper  :  — 

1.  HemicorduUa  intermedia  Selys. 

2.  „  continental  is  Martin. 

3.  ,.  superba,  n.sp. 

4.  Procordulia  jacksoniensis  Rambur. 

5.  Hesperocorduha  berthoudi,  nov.gen.  et  sp. 

6.  LathroGorduHa  metallica,  nov.gen.  et  sp. 

7.  Macromia  vii'idescens,  n.sp. 

The  remarkable  character  and  extent  of  the  Australian  Cordu- 
liinoi  is  becoming  more  and  more  emphasised.  Including  the  four 
new  species  described  in  this  paper,  and  a  new  species  of  Cordu- 
lephya,  whicli  I  propose  to  deal  with  in  a  separate  paper  on  that 
genus  (to  be  published  shortly),  the  total  number  of  Austi-alian 
Corduliina'  so  far  known  is  34,  out  of  a  total  of  about  150  species 
desci-ibed  for  the  whole  world;  that  is,  two-ninths  of  the  whole! 
Out  of  a  total  of  36  genera,  no  less  than  14  are  represented  in 
Australia;  and  of  tliese,  twelve  are  peculiarly  Australian  or 
Australasian. 

1.  Hemicokdulia  intkrmedia  Selys. 

JJesides  the  type-male  in  Hagen's  Collection,  only  two  other 
specimens  of  this  rare  insect  were  known.     These  were  two  males 
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of  rather  small  size,  taken  by  nie  at  Cooktowii  in  Jamiitry,  i90S.* 
It  was  with  great  surprise  and  pleasure,  tlierefore,  tliat  I  redis- 
covered tliis  species  on  tlu^  Horton  River,  at  Pallal,  near  Bingara, 
N.S.W.  Though  it  was  by  no  means  common,  I  secured  a  very 
fair  series  of  seventeen  males  and  four  females,  mostly  in  excellent 
condition.  These  are  of  larger  size  than  the  Cooktown  specimens, 
and  agree  very  closely  with  Hagen's  type,  which  probably  came 
from  Southern  or  Central  Queensland.  .\s  T  have  alread}^  figured 
and  discussed  the  male  in  my  former  paper,  it  is  only  necessary 
here  to  give  the  measurements  of  the  Pallal  series,  and  to  describe 
the  hitherto  unknoAvn  female. 

(J.  Total  length,  44-46;  abdomen,  32-34;  hindwing,  29-31  mm. 

DitVers  from  the  figure  of  the  Cooktown  malef  in  possessing  a 
broader,  more  corduJiform  abdomen ;  otherwise  the  form  and 
markings  correspond  exactly. 

5.  Total  length,  48;  abdomen,  35;  hindwing,  31  mm. 

AV  i  n  g  s  :  neunifAon  blackish,  except  costa,  subcosta  and  ante- 
nodals,  pale  brownish.  A  tinge  of  saffroning  at  bases,  especially 
near  membranule  of  hindwing.  Pterostigma  2  nmi.,  very  dark 
brown.  Head  and  thorax  as  in  male,  but  with  somewhat 
duller  colouration,  the  yellow  on  the  front  being  replaced  by 
glaucous-grey,  and  the  T-mark  being  less  distinct;  also  the  black 
thoracic  bands  not  quite  so  wide.  Abdomen:  1,  2,  and  half 
of  3  much  swollen,  the  rest  nearly  cylindrical  but  tapering  slightly 
to  10.  Colouring  as  in  male,  but  with  the  black  markings  of  2 
and  3  nuich  larger  and  broader;  9,  quite  black;  10,  very  short, 
basal  half  black,  apical  half  clear  yellow.  Vulvar  Imnina  :  end 
of  8  with  two  small  yellow  rounded  projections;  9  rather  hollow, 
with  the  central  ridge  projecting  apically,  pale  brownish. 
Appendages:  l"6mm.,  black,  hairy,  narrow  siiblanceolate, 
wide  apart,  separated  by  a  hairy  rounded  tubercle  on  10,  whicli 
carries  a  double  yellow  spot  above. 

*  See  tliese  Pioceetliiigs,  1908,  xxxiii.,  p. 740,  Pl.xxi.,  tigs  2-4. 
t  Loc.  cit,  Pl.xxi.,  fig-2. 
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//„6.— Fallal,  N.S.W.;  in  December,  1910.  It  is  confined  to 
the  main  Hoiton  River,  and  only  occasionally  appears  on  the 
smaller  creeks. 

Types:  J",  in  Coll.  Hagen  (Queensland);  <^,  in  my  collection. 

2.  Hemicordulia  continentalis  Martin. 

Four  males  and  three  females  of  this  rare  species  were  taken 
by  Mr.  II.  Elgner  at  Darnley  Island,  Torres  Strait,  in  December, 
1909.  Mr.  F.  P.  Dodd  has  also  taken  a  single  male,  immature, 
at  Port  Darwin  (undated).  These  are  now  in  my  collection. 
They  all  resemble  very  closely  tlie  small-sized  male  taken  by 
myself  at  Kuranda,  N.  Queensland,  in  January,  1905.t  M.  Rene 
Martin's  types,  taken  in  New  South  AN'ales  and  Queensland,  are 
lai-ger.  This  species,  like  the  preceding,  clearly  attains  its 
greatest  development  in  Central-East  Australia,  the  tropical 
representatives  being  somewhat  dwarfed. 

3.  Hemicordulia  supurba,  n.sp.     (Plate  x.,  figs. 5-8). 

(J.  Total  length,  54;  abdomen,  40-5;  hindwing,  33  mm. 

Wings:  costn  pale  yellowish  outwards  to  nodus,  rest  of 
neuration  black;  pterostigma  IG  mm.,  black;  membranule  narrow, 
forewing  1-5,  hindwing  2-3  mm.,  grey-brown  touched  with  white 
at  bases;  subtriangle  of  forewing  generally  3-celled,  but  some- 
times 2-celled  on  one  or  both  sides.     Nodal  Indicator  j7-8,  5    | 

Head  :  e^/^s  dark  greenish  (brown  in  dead  insect);  j  5,  6-7 1 
vertex  tubercled,  small,  yellow  above,  dark  steel-colour  on  sides; 
antennce  black,  2'b  mm.,  front  somewhat  indented  medially,  black 
with  steely  or  greenish  metallic  reflections,  two  very  conspicuous 
round  yellow  spots  above,  wide  apart;  lower  part  oi  front,  clypens, 
labrum  and  labium  bright  yellow,  two  small  dull  black  dots  in  upper 
labral  suture,  and  a  distinct  bright  black  dot  in  middle  of  base  of 
labi'um.  Thorax:  prothorax  small,  metallic  steely  black,  with 
a  dorsal  yellow  spot  and  broad  yellow  basal  collar.  Meso-  and 
metathorax  black,  with  metallic  steely  or  greenish  reflections  above, 
a  short  yellow  line  on  dorsal  ridge,  and  two  rather  irregular 
yellow   antehumeral    bands,    pointed    forwards    and    broadening 

tioc.  cit.  p.  742, 
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iiiwarcis  basallv  near  iiiteralar  ricl<2[o;  this  inner  extension  beinf^ 
slightlv  clijiifled  with  grev.     Sides  bright  leiuon-ycllow,  with  two 
very  irreguhir  metallic  black  bands  in  sutures.      Notiim  downy, 
wing-bases  broadly  black  with  a  conspicuous  yellow  spot  on  hind 
wing-bases,  scuta  and  scutella  yellow.      Legs  long,   black,  except 
eoxai,  which  are  yellow,  also  foretrochanters,  part  of  underside  of 
profeniora,  and  part  of  raidtrochauters  yellow;  tibial  keel  of  fore- 
legs   !'•")  mm.  long.       Abdomen  :    \-'l   enlarged,  3  pinched,   4-7 
rather   broad,    S-10  narrower.       Colour  :    1,  bright   lemon-v^ellow; 
2,  steely  black,  with  a  central  transverse  yellow  band  just  broken 
dor.sally;  3-10  black,  with  steel}' and  greenish  metallic  reflections, 
marketl  with  l)right  lemon-yellow  as  follows — 3,  on  each  side  a 
long  stripe  crossed  at  the  middle  by  a  black  line  on  the  supple- 
mentary  carina;  4,   two    large   basal    marks   reaching   to   supple- 
mentary carina,    2  mm.    long,    and    isolating   a   narrow   irregulai- 
dorsal   band;  .">,  two  smaller  basal  spots  nearly  meeting  dorsally, 
also  two  tiny  central  flecks;  6  similar  to  ."),  basal  sjiots  somewhat 
narrower,  central  flecks  reduced  to  points  (sometimes  absent);  7, 
basal  half  yellow,  with  a  flne  black  dorsal  line,  the  junctiun  oj 
the   black  and  yellow  very  irregular;  8,  a   small    basal    spot   low 
down  on    each   side;  9,  black;   10,  basal   suture  yellowish,  a  con- 
spicuous apical   yellow  spot.       Appendages:    superior   long, 
3'7  mm.,  with  many  small  hairs,  black,  very  wavy;  basal  fourth 
slender,  with  a  sharp  and  conspicuous  inner  inferior  spine;  second 
quarter  widening  and  curving  outwards;  third  quarter  still  wide, 
curving  inwards;  apical  quarter  tapering  to  tips,  which  are  fairly 
pointed.     Seen  in  profile,  the  second  half  is  much  depressed  below 
level  of  first  half.      Inferior  short,  scarcely  2  mm.,  black,  narrow- 
triangular,  hairy  beneath,  concave  above.    (Plate  x.,  figs. 5-6). 

5.  Total  length,  51;  abdomen,  39;  hindwing,  34  mm.  Similar 
to  male,  but  with  shorter  and  more  cylindrical  abdomen;  1-2 
somewhat  enlai-ged  (in  jirofile,  1,  2  and  half  of  3  much  swollen), 
3-6  quiti?  cylindrical,  7-10  tapering  slightly.  Colour  :  1,  yellow; 
2,  yelltnv,  with  a  rectilinear  basal  black  patch  and  large  triangular 
apical  black  patch  spreading  irregularly  down  over  the  sides;  3, 
as  in  (J.  l)ut  with  dorsal  black  area  much  wider;  4-10  as  in  X. 
Vulvar  lamina  ;   8  ending  in  two  small  rounded  processes,  briglit 
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yellow  edged  with  black;  base  of  9  with  two  small  double  tubex'cles, 
semi-transparent,  very  pale,  rest  of  9  with  a  rather  blunt  central 
black  ridge  projecting  apically  (Plate  x.,  figs.7-8)  Appendages 
2  mm.,  black,  downy,  nanow-lanceolate,  with  a  rounded  hairy 
tubercular  projection  of  10  lying  below  and  between  them. 

In  the  female,  the  wings  are  often  tinged  with  yellowish-brown 
on  the  apical  half ,  between  nodus  and  pterostigma;  this  disappears 
in  very  mature  females. 

//«?>.— Fallal,  N.S.W.;  in  December,   1910.      Nine  males  and 
six  females  in  good  condition,  taken  by  myself. 
Types  :  (J$  in  my  collection. 

Alonir  the  coast  of  Australia,  from  South  to  West  Australia, 
through  to  Adelaide  and  Melbourne,  and  up  to  north  of  Sydney, 
the  two  representatives  of  the  genus  HemicordnUa  are  H.  tau  and 
7/.    aiistraliff.      The  former   is   found   everywhere,  even  on   the 
smallest  waterhole,  but  the  latter  is  confined  to  the  rivers.     My 
visit  to  Fallal  enabled  me  to  obtain  some  idea  of  the  distribution 
of  species  west  of  the  main  ranges.      I  find  that  H.  tau  is  by  no 
means  common,  and  usually  occurs  on  stagnant  ponds  and  water- 
lioles,    station-dams,  etc.,  where  it  has  evidently  followed  settle- 
ment into  the  interior.      On  the  main  rivers  it  is  very  rare,  but 
occurs   occasionally.       I    am    inclined,    therefore,    to    regard    H. 
superha  and  //.  intermedia  as  the  western  representatives  of  the 
genus.     Of  these  two,  there  is  no  doubt  that  the  latter  fills  exactly 
the  place  occupied  by  //.  australice  along  the  coast.      In  flight 
and  habits  these  two  species  are  very  similar,  though  in  coloura- 
tion //.  intermedia  inclines  rather  to  H.  tau  than  to  //.  australice. 
11.  superha  has,  as  far  as  I  know,  no  coastal  representative.     In 
colouration  it  is  almost  exactly  like  Synthemis  reyina,  the  largest 
and  most  beautiful  of  the  Synthemina.     These  two  species  were 
flying  together  high  up  in   the  clearings  along  Tea-Tree  Creek, 
near    Fallal.       It  was   quite   impossible   to   tell   at    sight   which 
species  was  which,  for  H.  superha  imitates  the  flight  of  S.  regina, 
soaring  slowly  and  calmly  to  and  fro.     If  struck  at,  however,  the 
difference  in  flight-power  is  at  once  evident — H.  superha  imme- 
diately making  off'  at  immense  speed,   while  ^.  reyina  is  usually 
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only  slightly  disturbed,  and  returns  again  to  its  old  haunt,  being 
thus  easily  captured.  On  the  Horton  River  at  Fallal,  a  broad 
flowing  stream,  iS'.  regina  does  not  occur,  but  the  males  of  //. 
superba  patrolled  the  banks,  generally  keeping  just  out  of  reach 
of  the  net.  Here  they  flew  swiftly,  stopping  frequently  at  some 
fancied  spot,  and  remaining  poised  and  stationary,  with  eyes 
gleaming  and  all  their  brilliant  colouring  well  displayed.  The 
only  way  to  catch  them  was  to  note  where  they  turned  into  some 
small  bay  or  inlet  to  capture  gnats,  and  then  to  hide  behind  some 
bush  ready  to  strike  at  the  insect  on  his  next  visit.  Failure  at 
the  first  stroke  sent  the  insect  far  away,  probably  to  take  up  some 
other  "  beat  "  on  the  river. 

These  insects  appear  to  be  rather  fiercely  disposed  towards  the 
dragonflies  on  the  river.  Generally  three  or  four  II.  intermedia 
would  "patrol"  past  before  an  H.  superba  came  in  sight,  and  the 
former  kept  closer  in  shore  and  were  easier  to  capture.  The 
larger  insect,  however,  would  often  dart  in  and  attack  the  smaller, 
driving  it  away  just  as  I  was  about  to  strike.  This  was  done 
with  such  rapidity  that  it  was  almost  impossible  to  follow  what 
took  place. 

This  fine  insect  is  easily  the  most  distinct  and  beautiful  member 
of  the  genus.  It  is  probabi}'  most  closely  related  to  H.  intermedia, 
but  can  be  at  once  distinguished  from  that  species  by  its  much 
greater  size,  more  brilliant  colouration,  by  the  peculiar  pattern  of 
the  front  (which  may  be  considered  as  the  intermediate  stage 
between  the  T-mark  and  the  bright  metallic  crest),  also  by  the 
very  long  appendages  of  the  male.  The  actual  colour-pattern  of 
the  abdomen  is  very  similar  to  that  of  //.  intermedia,  but  whereas 
in  the  latter  the  join  of  the  black  and  yellow  on  segment  7  is 
quite  straight,  in  //.  superba  it  is  very  irregular.  The  very 
distinct  antehumei-al  yellow  bands  of  the  thorax  distinguish  it  at 
once  from  all  other  members  of  the  genus,  and  the  beautiful 
colour-pattern  of  the  sides  of  the  thorax  is  also  unique. 

Omitting  //.  nov(e-hollandi(r  Selys,  for  the  present,  from  the 
following  table,  since  nothing  certain  can  be  gathered  about  this 
species  (unless,  indeed,  as  seems  very  probable,  H.  continentalis 


1. 


372  AUSTRALIAN    COHDULIIN.=E, 

Martin,  is  synonymous  with  it\  we  can  now  classify  the  Austra- 
lian members  of  the  genus  Hemicordulia  as  follows  : — 

I  Front  with  a  distinct,  black  T-maik  above 1. 

I^Front  ?<;t/Ao?(^  a  distinct  black  T-mark  above 2. 

l^Sej^nient  7  with  basal  half  yellow,  cxd  straight  q^ across 
middle  of  segment.      (Appendages  of  $  with  a  sharp 

spine) H.  intermedia. 

Segment  7   metallic  gieenish-blacU,   with   orange  low 
down  on  sides.      (Appendages  of  ^  with   upturned 

tips,  no  spine)  — H.  tail. 

rFiont  with  two  distinct  round  yellow  spots  above H.  svperba. 

'  \Front  brilliant  metallic  greenish  above..  3. 

I  Appen  'ages  of  male  ivith  a  sharp  spine  H.  australice. 

I  Appendages  of  male  without  any  spine //.  continentalis 

^ote. It  is  difficult  to  separate  the  females  of  H.  australice  and 

H.  continentalis,  but  the  latter  is  generally  smaller,  has  a  shorter 
pterostigma,  and  slightly  longer  appendages  than  the  former. 

4.  Procordulia  jacksoniknsis  Rambur. 

This  insect  was,  until  lately,  exceedingly  rare  in  collections. 
In  the  de  Selys  Collection  there  are  Rambur's  four  types,  from 
New  South  Wales;  and  a  specimen  in  Hagen's  Collection  is  said 
to  come  from  Western  Australia,  though  this  is  very  doubtful.  I 
took  a  single  female  at  Gisborne,  Vic,  in  December,  1908;  and  was 
agreeably  surprised  to  find  it,  in  swarms,  on  the  lagoons  near 
Cressv,  Tasmania,  in  January,  1  909.  There  I  took  about  eighty 
magnificent  specimens,  and  also  found  the  larva.  The  following 
is  a  description  of  the  Cressy  series: — 

(J.  Total  length,  44-45;  abdomen,  32-33;  hindwing,  28-29  mm. 

Win^s:  bases  just  touched  with  black  and  saffron;  ptero- 
stigma brown,  2  mm.;    membrannle  4-5  mm.,  dark  brown  tipped 


with   white.      Nodal   Indicator 
brown,     with     soft    grey    hairs 


7-8     6      !      H  e  ad  :    eyes    dark 
5     6-7  j  behind;  vertex  small, 


brown;  front  wide,  somewhat  depressed  medially,  brilliant  metallic 
green  above,  yellow  on  sides,  glaucous-brownish  shading  to  livid- 
crey  on  face;  cJypeiis  and  labrum  glaucous-greyish;  labium  pale 
dirtv  straw-colour.  T  h  o  r  a  x  :  proihorax  pale  brown  above,  dark 
brown  on  sides.       Meso-  and  metathorax  very  hairy,  burnished 
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bronze-trreen,  touched  with  brown  on  shoulders;  underside  brown, 
tiotum  brown,  wing-bases  hairy,  scuta  and  scutella  pale  straw-colour. 
Legs  black,  profemora  and  underside  of  metafemora  brown.  A  b  - 
d  o  m  e  n :  1-2  enlarged,  3  somewhat  pinched;  rest  of  abdomen  con- 
siderably dilated,  4-7  very  wide,  8-10  tapering  rapidly.  Colour  : 
1-2  dark  brown,  each  with  a  conspicuous  transverse  apical  band 
of  cream-colour;  3-10  dark  metallic  greenish-black  above,  sides 
rich  orange  except  near  sutures,  the  orange  patches  being  only 
slightly  widest  near  middle  of  each  segment;  3-9  with  a  narrow, 
transverse,  apical  band  of  cream-colour;  10,  apical  half  orange, 
with  a  small  spine  on  each  side.  Appendages:  siiperior 
2  mm.,  narrow  curved  sublanceolate,  approaching  each  other  so 
as  nearly  to  touch  at  two-thirds  of  their  length,  the  apical  one- 
thirds  strongly  divergent  and  somewhat  depressed,  tips  rounded; 
colour  black,  with  a  few  small  hairs.  Inferior  1  -5  mm.,  sub- 
triangular,  tip  slightly  upcurved;  pale  brown  bordered  with 
black. 

$.  Ditters  from  male  as  follows  :  metallic  colour  of  front  much 
duller,  sometimes  brownish,  thoi'ax  less  metallic.  A  1)  d  o  m  e  n 
broad,  almost  cylindrical,  the  orange  and  metallic  colouration 
duller;  1 0  with  basal  thii'd  black,  the  rest  orange.  Vulvar  lamina 
with  two  short  subtriangular  projections  from  end  of  segment  8. 
Appendages  23  mm.,  rather  thick,  hairy,  dark  brown,  outer 
edge  straight,  inner  edge  distinctly  curved,  tips  slightly  pointed. 

Hab. — Tasmania  :  abundant  on  the  lagoon  near  Cressy,  also 
fairly  common  on  the  Macquai-ie  River( January,  19U9).  Victoria: 
Gisborne,  1  9(December,  1908). 

Types:  (J9.  Coll.  Selys(four  specimens  from  N.  S.Wales). 
The  fine  series  from  Cressy  has  been  distributed  by  me,  as  far 
as  possible,  amongst  all  the  modern  collections;  my  own  series 
contains  22  males  and  13  females. 

An  interesting  fact  concerning  this  insect  is  that  it  is 
undoubtedly  being  rapidly  exterminated  from  the  Tasmanian 
rivers  by  the  introduced  English  trout.  I  am  quite  certain  that 
it  scarcely  ever  breeds  in  the  rivers  now,  and  that  the  specimens 
that  fly  on  the  Macquarie  River  are  the  overflow  of  the  abundant 
swarm   from   the   lagoons.      On   the   line  Nortli  and  South  Esk 
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Rivei's  not  a  specimen  can  be  seen;  indeed  the  Odonate  fauna  of 
these  streams,  and  of  the  beautiful  Derwent  River  in  the  south, 
is  almost  completely  annihilated.  The  following  analysis  of  the 
contents  of  the  stomach  of  a  fine  trout  (about  3  lbs.)  taken  by  me 
in  the  Macquarie  River  may  be  of  interest — a  portion  of  a  single 
beetle,  and  thirty-seven  undigested  dragonfly  heads,  of  which  no 
less  than  thirty-ttvo  were  recognisable  as  those  of  Procordidia  jack- 
soniensis,  the  other  five  being  apparently  Austroyomjihus  giierini. 
While  trout-fishing,  I  carefully  observed  this  species,  and  noticed 
that  it  is  very  fond  of  skimming  the  surface  of  the  water,  like  a 
Lihelluline.  This  is  a  fatal  habit,  for  I  saw,  several  times,  a 
trout  seize  the  insect  while  in  rapid  flight  close  to  the  water.  I 
also  noticed  that  it  often  dips  itself  in  the  water,  and  then  rises 
and  hovers  for  a  short  while.  On  one  such  occasion,  a  kingfisher 
dashed  down  and  seized  the  insect. 

One  might  venture  the  prediction  that,  in  a  veiy  few  years' 
time,  this  insect  will  be  confined  to  the  lagoons,  and  that  it  will 
become  a  dull-coloured  uninteresting-looking  species  of  more 
robust  build  than  at  present,  the  supply  of  food  on  the  lagoons 
being  more  abundant.  Compared  with  its  congener,  P.  ajfinis 
8elys,  of  Western  Australia,  which  is  only  found  on  the  running 
brooks,  it  is  already  of  a  thick-set  and  more  robust  habit,  and  of 
a  much  duller  colour  on  the  abdomen. 

I  am  of  opinion  that  the  two  species,  P.  jackso7iiensis  and  P. 
ajfinis,  are  truly  geminate  species,  portions  of  an  original  single 
stock  whicli  became  separated  by  the  great  Desert  Barrier.  P. 
ajfinis  has  followed  the  line  of  development  of  ffejuicordnlia 
anstralice,  which  species  it  exactly  resembles  in  flight  and  colour- 
ation; while  P.  jacksoniensis,  though  still  retaining  the  metallic 
front,  is  following  the  line  of  development  of  //.  tau. 

The  three  genera,  Somafochlora,  Procoj-dulia,  and  Hemicordulia, 
are  of  great  interest  to  students  of  zoogeographical  distribution. 
Somatochlora  is  evidently  the  most  archaic,  and  is  one  of  the  few 
genera  of  known  bipolar  distribution.  In  the  subarctic  regions 
of  Canada  and  Siberia,  it  has  attained  its  greatest  development. 
But  alongside  that  development,  we  find  it  represented  in  the 
subantarctic    regions  of    New    Zealand    and    Chili,    by   a   small 
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remnant  at  the  present  day,  consisting  of  only  three  species  (*S'. 
grayi  Selys,  .S'.  braueri  Selys,  and  S.  villosa  Rambiir;  the  first 
two  from  New  Zealand,  the  last  from  Chili).  The  main  body  of 
the  southern  SomatochlorarStoi:\^  may  have  included  a  large  number 
of  species  at  a  [)eriod  when  our  southern  land-areas  were  much 
larger  than  they  are  now.  Before  and  during  Miocene  times, 
these  were  becoming  faced  with  a  harder  struggle  for  existence, 
mainly  due  to  the  shrinkage  of  their  territory;  so  that  a  remnant 
gradually  fought  their  way  noi'thwards  to  the  warmer  tempex'ate 
and  even  to  tropical  regions.  As  this  proceeded,  they  became 
modified,  firstly  to  the  intermediate  Procordulia-type,  and  finally 
to  the  ffei7iicordulia-tyTpe,  which,  in  its  rounded  hindwing  in  both 
sexes,  shows  a  csenogenetic  convergence  to  the  Libellulinoe. 

The  most  archaic  forms  are  evidently  those  northern  species  of 
Somatochlora  whose  females  still  retain  a  remarkably  enlarged 
terebra.  Our  three  southern  species  show  a  definite  advance  in 
the  reduction  of  the  vulvar  lamina  to  the  more  usual  Libellulid 
proportions.  The  gradual  rounding  of  the  anal  angle  of  the  hind- 
wing  of  the  male  is  cleai'ly  seen  in  comparing  the  three  genera, 
Procordulia  showing  a  "  half-way  "  stage,  between  Somatochlora 
and  Hemicordulia.  Also  the  second  cubital  cross- vein  of  Soma- 
tochlora is  eliminated  in  the  two  latter  genera. 

Hespekocordulia,  nov.gen.     (Plate  x.,  fig.l). 

Head  and  thorax  robust.  Legs  long  and  slender.  Abdomen 
slender,  cylindrical.  Triangles  of  all  wings  and  subtriangle  of 
forewings  free.  Sectors  of  arculus  separated  at  bases.  Arculus 
placed  between  first  and  seccmd  antenodals,  but  nearer  to  former 
than  to  latter.  Triangle  of  hindwing  almost  completely  recessed 
to  level  of  arculus.  Only  one  cubital  cross-vein  in  hindwing,  and 
hence  no  hindwing-"  suljtriangle."  Post-trigonal  space  of  fore- 
wing  beginning  with  one  roto  of  cells,  but  sooner  or  later  giving 
place  to  two  (variable).  Anal  loop  long  and  narrow,  fairly  well 
defined,  apical  end  not  enlarged,  but  cut  straight  off  by  a  trans- 
verse vein;  longitudinal  bisector  fairly  well  defined.  A  small 
cross- vein  low  down  in  anal  triangle  of  hindwing.  ^j^^TTp  j' 

'.y^.^Hesperocorduliaberthoud.,..^.  ^^i^/^ 
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This  genus  is  intermediate  between  the  two  main  divisions  of 
the  Cordulina  (s.str.),  of  which  the  typical  genera  may  be  taken 
lo  be  Somatochlora  and  Syiicordulia.  To  the  former,  it  is  related 
1)V  its  robust  build  (large  head  and  thorax),  long  slender  legs,  and 
open  venation;  also  by  the  practically  complete  recession  of  the 
hind  wing-triangle  to  the  arculus,  and  by  the  long  anal  loop, 
showing  a  longitudinal  bisector.  With  the  latter,  it  agrees  in 
its  slender  noncorduliform  abdomen,  and  in  its  uncrossed  triangles 
and  forewing-"  subtriangle."  Of  Old  World  genera,  it  probably 
comes  closest  to  Oxyyastra,  which  it  resembles  closely  in  the  form 
of  its  anal  loop,  triangles  and  forewing-"  subtriangle";  it  differs, 
howevei",  from  this  genus  in  not  possessing  the  second  cubital 
cross-vein  in  the  hindwing,  and  in  the  almost  complete  recession  of 
tlie  hind  wing-triangle. 

In  colouration,  it  is  quite  unlike  any  known  Corduline,  being 
bright  red  and  black.  This  colour  and  the  regular  pattei'n  of  the 
abdomen,  together  with  the  thoracic  colour-scheme  and  the  shape 
of  the  head,  th<jrax,  legs  and  abdomen,  irresistibly  suggest  a  far 
closer  relationship  between  this  genus  and  Corduhphya  than  a 
comparison  of  the  wing-venations  would  indicate. 

5.  Hesperocordulia   berthoddi,  n.sp.    (Plate  x.,  figs.l,  3,  and  9). 

(J.  Total  length,  54;  abdomen,  41;  hindwing,  30-5  mm. 

W^  i  n  g  s  :  a  small  patch  of  orange  at  nodus,  also  at  base  of 
wings  (this  colouring  disappearing  when  the  insect  becomes  fully 
matured).  Pterostigma  2  mm.,  orange.  Memhranule  narrow, 
whitish,  fore  2,  hind  4  mm.  Nodcd  Indicator  I  7  5  i 
Head:  eyes  dark  reddish-brown ;  vertex  blackish ;  [i  5  7  | 
front  deeply  cleft  medially,  yellowish-brown,  shiny;  clypeus  shiny- 
brownish;  lahruni  reddish-brown;  labium  orange.  Thorax: 
prothorax  small,  brownish.  Meso-  and  metathorax  rich  orange- 
brown,  with  very  long  grey  hairs;  marked  with  bright  metallic 
greenish  as  folio w.s — basal  portion  of  dorsum  on  each  side  of 
dorsal  ridge  carrying  a  large  irregular  patch,  subrectangular, 
with  its  upper  part  cut  out  rectangularly;  on  each  side  a  large 
spot  near  mesocoxa,  also  a  broad  sublateral  band;  notum  orange- 
brown;    leys  long,   black.       Abdomen    slender,    1-2   somewhat 
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enlarged.  3  narrower,  4-G  narrow,  7-10  slightly  enlarged. 
Colour:  1,  metallic  black;  2,  rich  orange-red,  with  very  small 
auricles,  a  broad  transverse  apical  band  of  black;  3-7  bright 
orange-red,  marked  with  metallic  lilack  as  follows — 3,  an  apical 
transverse  black  band  projecting  in  a  black  line  along  dorsum 
to  middle  of  segment;  4-7,  apical  half  black;  8,  black,  with 
two  large  basal  orange-red  spots  reaching  nearly  to  middle  of 
segment;  9-10,  brownish  on  dorsum,  sides  irregularly  marked  with 
black.  Appendages:  superior  very  long,  slender,  48  mm., 
slightly  wavy,  diverging  a  little  at  base,  then  slightly  converging; 
tips  roundish;  inner  margin  very  hairy,  showing,  when  viewed 
sideways,  a  very  small  obtuse  projecting  spine  one-third  from 
base;  colour  blackish.  Inferior  2  mm.,  elongate  subspatulate, 
tip  rather  truncated,  slightly  upcurved;  colour  semitransparent 
orange,  with  darker  tip  (Plate  x.,  figs  3,  9). 

9.  Total  length,  48;  abdomen,  36;  hindwing,  31 '5  mm.  It 
differs  from  the  male  as  follows.  Wings:  pterostigma  2-5  mm., 
orange;  costa  of  all  four  wings  washed  with  orange,  esjjecially  at 
base,  nodus,  and  pterostigma  (this  colouring  most  intense  in  the 
young  female,  persisting  in  the  matui'e  female,  and  only  dis- 
appearing in  very  matured  specimens).  Head:  front,  clypeus, 
and  lahrum  orange.  T  h  o  r  a  x  as  in  (J.  Abdomen:  broader 
and  shorter  than  in  ^\  colour  orange-red,  slightly  duller  than  in 
(J;  1,  blackish;  2-7  with  apical  black  bands,  narrow  on  2,  then 
broadening  gradually  until  they  are  nearly  half  as  broad  as  the 
whole  segment  on  6  and  7:  5-7  with  the  black  running  up  along 
the  dorsum  in  a  sharp  spike;  8,  as  in  ^,  but  duller;  9,  orange, 
with  two  small  apical  black  spots:  10,  very  short,  orange.  Vulvar 
lamina  veiy  short,  slightly  bifid,  I'ounded,  black;  two  small  point- 
tubercles  on  9.  Appendages  1-3  mm.,  wide  apart,  narrow, 
straight,  pointed,  brownish,  separated  by  a  large  bifid  tubercle 
on  10. 

Hah. — Waroona,  W'.A.;  November-December,  1909  and  1910. 
Taken  by  mv  friend,  Mr.  G.  F.  Berthoud,  to  whom  I  dedicate 
this  species. 

Concerning  this  very  remarkable  dragonfly,  Mr.  Berthoud 
writes  to  me  as  follows.  "  The  captures  range  from  October 
(end)  until  towards  end  of  December.     I  never  saw  a  single  one 
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in  the  new  year.  I  do  not  know  if  they  die  out  or  go  elsewhere, 
but  they  cannot  be  found  about  here  in  January.  They  frequent 
thick  '  blackboy  '  and  palm-scrub  close  to  the  brook,  but  I  never 
saw  them  hawking  about  on  the  water.  They  sit  on  the  leaf  of 
a  '  blackboy  '  or  palm,  flying  off  at  the  least  alarm,  usually  up- 
wards over  the  scrub,  and  alight  again  a  chain  or  two  away  on 
another  leaf.  If  one  can  see  or  note  the  spot,  they  may  be 
captured  fairly  easih'.  On  the  wing,  they  are  very  active  and 
mostly  high  out  of  I'each.  I  once  saw  a  pair  in  cop.,  but  failed 
to  get  them.  Although  fairly  numerous,  they  are  not  easily 
caught,  and  it  takes  a  lot  of  careful  hunting  to  get  a  few.  On 
some  very  good  days  I  have  taken  four,  but  mostly  only  one  or 
two.  The  fine,  highly-coloured  males  are  especially  smart,  keep- 
ing well  out  of  my  reach." 

Types:   (J$.,  and  series  of  cotypes,  in  my  collection. 

Lathrocokdulia,  nov.  gen.    (Plate  x.,  fig."2). 

Head  and  thorax  robust.  Legs  short.  Abdomen  slender, 
cylindrical.  Triangles  of  all  wings  and  subtriangle  of  foi'ewings 
free.  Sectors  of  arculus  separated  at  bases.  Arculus  placed 
about  midway  between  first  and  second  antenodals.  Triangle  of 
hindwing  nearly  recessed  to  level  of  arculus.  Second  cubital 
cross-vein  of  hindwing  present,  foi'ming  a  small  "  subtriangle." 
Post-trigonal  space  of  forewings  with  one  row  of  cells  \i\)  to  near 
tip  of  wing.  Anal  loop  rather  sliort,  only  moderately  well 
defined,  with  no  straight  apical  boundary,  and  no  defined  longi- 
tudinal bisector.  A  small  cross-vein  low  down  in  anal  triangle 
of  hind  wings. 

Type:  LathrocorduHa  metalHca,  n.sp. 

Allied  to  Syncordulia*  from  which  it  can  be  at  once  separated 
liy  its  more  robust  build  (especially  its  large  head  and  thorax), 
its  more  open  venation  and  smaller  number  of  ante-  and  post- 
nodals,  the  greater  amount  of  recession  of  its  hindwing-triangle, 
and  its  more  poorly  developed  anal  loop.     Also  closely  allied  to 

*It  must  be  understood  that  I  refer  here  to  ^'.  atrifrons  McF.ach.,  which 
I  assume  is  congeneric  with  the  t3'pe  S.  (jracilis  Burm.,  of  which  no 
really  reliable  or  sufficiently  full  descriptions  are  available.. 
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6     5-6  I  first  two  t)r  thi'ee  postnodals 
4     6-7  I       Head  dark  brown,  hairy, 


Goinpfidmacromia  (G.  pnradoxa  Braucr),  wliit-h  it  resembles  in 
the  shape  nf  its  trian,c;les,  and  tlie  presence  of  tlie  second  cubital 
cross-vein  in  hindwing.  The  form  of  the  anal  loop  is  inter- 
mediate between  those  of  Syacordnlia  and  Gomphomacromia. 

6.  Lathrocordulia  mktallica,  u.sp.     (Plate  x.,  figs.2,  4,  and  10). 

(J.  Total  length,  54;  abdomen,  42;  hindwing,  31mm. 

Wings:  neuration  black,  open;  with  about  1mm.  of  dark 
saffroning  at  wing-bases.  Pterosfupna  3  mm.,  orange  between  l)lack 
nervures.  Mi'mhramde  large,  greyish-white,  forewing  2,  hindwing 
4  mm.  XodnJ  Indicator 
of  all  wings  not  complete, 
a  tinge  of  purplish  on  vertex  and  frontal  ridge;  front  widely, 
almost  semicircularly,  cleft  in  the  middle;  Jahrum  and  lahhtm 
more  inclined  to  fulvous.  T  h  o  r  a  x  dark  brown,  with  grey 
downy  hairs.  On  each  side  of  dorsal  ridge  is  a  band  of  metallic 
green;  sides  also  retlecting  metallic  green  or  rich  steel-colour 
nearlv  all  o\er.  underside  brown.  Lexi><  rather  short,  black. 
Abdomen  slender,  subcylindrical,  1-2  enlarged,  3  narrow,  the 
rest  graduallv  enlarging  to  9,  which  is  nearly  as  wide  as  2. 
Colon  r  :  1-2  very  dark  brown,  auricles  of  2  small,  semitranspai-ent 
brown;  rest  t)f  abdomen  rich  dark  bronze-green  (fading  to  dull 
blackish  in  the  dead  insect).  Appendages:  sioperior  long, 
4-6  nun.,  slightly  wavy,  diverging  for  1mm.;  then  converging 
so  as  to  touch  at  tips;  black;  apical  two-thirds  hairy,  especially  on 
the  inside.  Inferior  short,  2  mm.,  subtriangular,  fairly  pointed, 
tip  wry  slightly  bifid;  semitransparent  bi-ownish,  darker  at  tip, 
which  is  upcurved  (Plate  x.,  figs. 4,  10,. 

9.  Very  similar  to  (J,  but  differs  from  it  as  follows  : — Total 
length,  50;  abdomen,  36"5mm. ;  wings  same  length  as  in  ^,  but 
with  a  greater  amount  of  saffroning  at  bases  (2  mm.  in  hindwing). 
Abdomen  thicker  and  more  cylindrical  than  in  ^\  1-2  slightly 
enlarged,  3-7  cylindrical,  8-10  slightly  enlarged.  Vulvar  lamina 
of  8,  with  lateral  folds  disclosing  a  triangular  area-with  its  apex  at 
the  base  of  the  segment,  vulvar  scale  slightly  bifid;  9  with  lateral 
folds  wide  apart,  disclosing  a  semitransparent  brown  ventral 
.surface  carrying  two  small  projecting  points;    10  fiattish  beneath, 
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very  hairy  at  end.  A  pp  e  ii  (laities  wide  apart,  I'Smm.  long, 
straight,  pointed,  black. 

Hab.  —  Waroona,  W.A.;  ^'ery  rare.  Tln-ee  males  and  three 
females  in  good  eondition,  taken  by  Mr.  G.  F.  Berthoud,  the 
captures  ranging  from  the  end  of  November  to  the  third  week  in 
December,  1910.  Of  this  dragonfly,  Mr.  Berthoud  writes— "  It 
is  a  beautiful  active  insect,  found  in  the  same  locality  as,  and  with 
similar  habits  to  //.  herthondi;  in  life,  the  colour  is  a  rich  dark 
bronze-green  with  fine  metallic  sheen,  but,  in  dying,  their  beauty 
fades  a  little."  The  description  given  above  of  the  liabits  of  H. 
berfhoiidi  applies  also,  he  says,  to  this  species. 

Types  :   ^^,  and  cotypes,  in  my  collection. 

7.  Macromia  viridescens,  n.sp.    (Plate  x.,  fig.  1 1). 

2.  Unicjue.  A  magnificent  Sj^ecies  :  total  length,  66;  abdomen, 
49;  forewing,  51;  hindwing,  48  mm. 

Wings:  neurafion  black,  strcmg;  bases  saffroned  for  about 
10  mm.  in  forewings,  T)-!  nun.  in  hindwings.  I'/f^rosfU/ma  very 
sma//,  1  -5  mm.,  dull  semitransparent  brown,  scarcely  co\ering 
one  cellule  (Plate  x.,  fig.  11 ).  Xodal  Indicator'^  17-18  10-11  1 
Memhrannle  in  forewing  2  mm.,  narrow,  greyish;  |!  lO-I  1  11-12  | 
in  hindwing  4-5  mm.,  narrow,  pointed,  greyish  shading  to 
dull  brown.  Anal  loop  of  hindwing  containing  1 6  cells;  con- 
siderably wider  than  deep.  Head:  eypti  very  large,  brown; 
vertex  highly  tubercled,  small,  brilliant  metallic  green;  front 
downy,  dee{)ly  cleft  medially,  rich  metallic  violet  above, 
shading  to  brownish  near  clypeus;  postclypeus  very  wide,  yellow; 
anteclypeu^  dark  brown,  a  sharj)  triangular  median  portion  of  the 
brown  mounting  into  the  postclypeus;  lahrum  shining  black; 
labium,  very  large,  brown;  genff  dark  brown.  Thorax  deep 
brilliant  metallic-green  all  over,  except  for  a  thin  yellow  dorsal 
line,  a  pair  of  short  straight  humfral  yellow  bands  ending  quite 
2  mm.  before  the  interalar  ridge  (which  is  itself  broadly  yellow), 
and,  on  each  side,  a  fairly  broad  straight  lateral  yellow  band 
enck)sing  the  blackish  mesospiracle;  uuderxide  brownish;  notnm 
veiy  dark  brown,  crossed  by  the  continuous  later-al  bands.  Leys 
black,  coxfie  brown;  mnnei'ous  Icmg  spines  on  tiliiie.      A  bd  o  m  e  n 
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cylindrical  (rnther  flat  in  the  type,  which  is  not  fully  matured), 
shining  nietallic-blackisli  from  6  to  10;  5  showing  green  reflec- 
tions; 1-4  brilliant  metallic-green;  1,  brownish  on  sides;  2,  a  pair 
of  small  basal  dorsal  yellow  spots,  a  narrow  transverse  yellow 
band  interrupted  for  1  mm.  on  dorsum;  3,  a  fine  yellow  transverse 
line  close  up  to  the  suture;  supplementary  carinse  on  3-6  black; 
4-6  with  no  mar-kings;  7  with  basal  half  of  dorsum  yellow;  8-10 
with  a  touch  of  yellow  low  down  on  each  side.  Vulvar  lamina 
with  two  leaf-like  folds  or  lobes  about  1  mm.  long,  rounded. 
Appendages  1mm.,  black,  conical,  downy,  separated  by  the 
triangular  end  of  10,  under  which  projects  a  longish  irregular 
tubercle. 

llab. — Cape  York,  N.  Queensland.  A  unique  $,  taken  by  Mr. 
H.  Elgner,  on  November  22nd,  1909,  and  now  in  my  collection. 

It  is  now  necessary  to  consider  further  the  position  of  the 
new  Australian  genera  (described  by  nie  in  this,  and  the  preced- 
ing paper)  in  the  subfamily  Cordulihifc.  These  are  Ausfrophya, 
Austrocordulia,  Pseudocordulia,  Hesjjerocordulia,  and  Lathrocor- 
diifia.  This  is  a  diflicult  task,  mainly  because  of  the  unsatis- 
factory state  of  t)ur  knowledge  of  the  frue  affinities  of  the 
members  of  the  group  Cordulina*  to  which  all  these  genera 
belong.  It  must  be  borne  in  mind  that,  in  a  group  of  this  kind, 
containing  the  more  highly  specialised  and  advanced  members  of 
the  subfamih',  ctmvergence  of  forms  is  very  likely  to  occur.  This 
is  particularlv  the  case  as  regards  wing-venation,  in  forms  where 
the  tendency  has  been  towards  reduction  rather  than  amplifica- 
tion. In  the  struggle  for  existence,  it  is  not  always  the  imago 
that  undergoes  the  most  complete  modification;  in  the  Odonata, 
at  any  rate,  there  are  groups  in  which  the  main  line  of  specialisa- 
tion has  been  confined  to  the  larvfe,  the  imagines  remaining  of  a 
faii'lv  generalised  tj'pe — and  yet  there  is  no  reason  to  believe 
tliat  such  forms  are  foredoomed  to  failure.  The  Gomphiiue 
are  a  good  illustration  of  this  point.  Now  in  the  Curduliincf, 
one  can  distinguish  various  tendencies  at  work,   resulting  in  the 

*  In  my  "  Monograph  of  the  genua  Syvtkemis"  I  separated  the  Cordu- 
liiniv  into  Syntfiei7iina,  Macromina  and  Cordulina,  leaving  the  latter  group 
for  further  revisiim  and  siihdivisicjii  if  necessary. 
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formation  of  wliat  ma}'  be  termed  strong  and  weak  groups  of 
imagines.  For  instance,  the  Macromina  on  the  strong  side,  and 
the  Synthemina  on  the  wealc  side  are  two  successful  results 
of  one  line  of  development.  Thougli,  in  wing-venation,  the 
Macromina  have  progressed  far  beyond  the  Sytithemina,  yet  the 
balance  is  probably  maintained  by  the  better  larval  development 
of  the  latter  (as  I  have  already  shewn,  these  larvae  resist  drought 
and  starvation  to  a  degree  hitherto  unprecedented  in  known 
forms).  It  has,  therefore,  occurred  to  me  that,  if  we  knew  the 
larvae  of  those  forms  which  I  have  grouped  together  in  the 
Cordulina,  we  might  find  the  same  "strong"  and  "weak" 
tendencies  of  the  imagines  (balanced  by  the  opposite  tendencies 
in  the  larvte)  clearly  enough  indicated  to  enable  us  to  subdivide 
the  group  into  two  sections  co-ordinate  witli  the  Macromina  and 
Synthemina. 

As  I  cannot  claim  a  very  intimate  knowledge  of  some  of  the 
genera  that  are  not  Australian,  and  as  the  life-histories  of  so  many 
species  still  remain  quite  unknown,  I  shall  confine  this  discussion 
to  the  Australian  genera,  togethei'  uith  a  few  of  the  better  known 
Old  World  forms  when  necessary.  A  cursory  glance  at  the  Aus- 
tralian members  of  the  Cordulina  suggests,  at  once,  a  "  strong  " 
and  "weak"  line  of  development.  The  strong  group,  typified 
chiefly  by  robust  head  and  thorax,  long  legs,  more  or  less  corduli- 
form  abdomen,  and  elongated  anal  loop,  together  with  complete 
recession  oi  the  hind  wing-triangle  to  the  arculus,  is  clearly  repre- 
sented by  the  great  genus  *SW2«tot'A/o?-«( bipolar)  and  its  offshoots, 
Procordalia  and  HemicorduJia.  The  iveak  group,  typified  by 
smaller  head  and  thorax,  short  legs,  thin  iiearly  cylindrical  abdo- 
men, and  shortened  anal  loop,  together  with  incomplete  recession 
of  the  hindwing-triangle,  is  represented  by  Syncordulia  and  its 
allies,  amongst  which  I  number  Austrophya,  Austrocordulia, 
Pseudocordulia,  and  LathrocorduJia. 

Were  these  two  gi-oups  represented  by  a  single  type  of  lar\a,  I 
should  be  content  to  leave  the  Cordulina  as  a  single  group 
coordinate  with  Macromina  and  Synthemina.  But  the  discovery 
of  the  remarkable  larva  X*(the  actual  species  is  still  undeter- 

*  "Oil  some  Experiments  with  Dragonfly  Larvje."      'I'liese   Proceedings, 
1910,  XXXV.,  p. 667, 
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mined),  proves  the  existence  of  two  larval  types,  somewhat 
parallel  in  their  lines  of  development  with  those  of  Macromina 
and  Si/tUhcmiiia.  The  larva  X  belongs  to  an  unknown  species, 
whose  venation  is  exceedinyly  close  to  that  of  Syncordulia  (until  I 
have  actually  succeeded  in  breeding  it  out,  I  cannot  say  definitely 
whether  the  species  will  go  into  Syncordulia  or  not).  In  many 
respects  (though  certainly  not  in  appearance),  it  resembles  the 
larva  of  Synthemis.  Thus,  it  is  a  short  thick-set  larva,  with 
very  short  legs,  is  very  inert  and  fond  of  concealing  itself;  it  can 
withstand  starvation  and  drought  almost  as  well  as  the  larva  of 
Synthemis,  and,  in  its  labial  development,  it  shows  irregular  and 
deep  incisions.  Contrast  this  with  the  well-known  Hemicordulia- 
type  of  larva  (Needham*  has  described  the  larvae  of  Epicot'dulia, 
Tetrayoneitria,  Somatochlora,  Ilelocordulia,  Cordulia,  and  Doro- 
cordulia,  all  of  this  type). 

There  we  have  a  spider-like  larva,  with  large  head,  broadly 
oval  body,  and  very  long  legs;  one  that  relies  for  protection  on 
its  colour-pattern,  and  lives  uncovered  on  the  pond  or  river- 
bottom;  apparently  with  no  power  to  endure  either  starvation,  cr 
even  a  short  drought;  and  with  a  labial  development  oi  the 
LibeUnline  type,  characterised  by  exceedingly  shallow  crenations, 
often  armed  with  sets  of  tiny  spines,  and  with  the  lateral  lobes 
often  spotted  with  warts  and  dots.  In  general  form  and  habits, 
these  larvae  resemble  the  Macromian  larvte,  though  the  latter  still 
retain  the  deeply  indented  labium  characteristic  of  the  original 
Corduline  stock. 

1  propose,  therefore,  to  subdivide  the  group  Cordidina  into  two 
groups,  which  I  am  at  present  inclined  to  regard  as  coordinate  in 
value  with  the  Macromina  and  Synthemina.  But,  as  these  two 
groups  include  a  larger  number  of  forms,  and  those  more  widely 
distributed  over  the  earth,  we  must  be  prepared  to  find  inter- 
mediate genera  connecting  the  two  main  lines  of  development. 
Suc-h  genera  would  probably  be  difiieult  to  place  in  any  linear 
classification.     Also,  further  knowledge  of  life-histories  may  prove 


*  New  York  State  Museum.      Bulletin  47,  September,  1901.      "  Aquatic 
Insects  in  the  Adirondacks."' 
33 
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the  existence  of   one  or  more  coordinate  groups   besides  these, 
necessitating  further  subdivision  : — 

GuGUP  i.  Larva  with  large  head  and  thorax,  very  long  or 
fairly  long  legs,  broadly  oval  abdomen;  labium  of  Libelhdineiorm,' 
with  no  deep  incisions  of  the  outer  edge  of  the  lateral  lobes,  but 
with  shallow  crenations  generally  armed  with  sets  of  small  spines; 
lateral  lobes  often  with  small  warts  or  dots  scattered  over  the 
surface;  numerous  mental  and  lateral  setse. 

Imago  with  robust  head  and  thorax,  long  legs,  usually  more 
or  less  corduliform  abdomen.  Wmg-venatwn  characterised  by 
large  triangles,  and  forewing-subtriangle,  usually  all  crossed; 
complete  or  practically  complete  recession  of  hindwing-triangle 
to  arculus;  large  triangle  and  forewing-subtriangle;  anal  loop 
considerably  elongated,  with  a  more  or  less  definite  longitudinal 
bisector Eucordulina. 

Group  ii.  Larva  with  smaller  head  and  thorax,  short  or 
very  short  legs,  large  oval  abdomen,  very  flat  beneath;  labium 
with  deep  irregular  incisions,  armed  with  small  spines,  but  with- 
out warts  or  spots;  not  many  mental  or  lateral  setie. 

I  m  a  g  o  with  smaller  head,  small  or  moderate  thorax,  short  or 
very  short  legs,  and  usually  a  slender  cylindrical  abdomen. 
Wing-venation  characterised  by  incomplete  recession  of  hindwing- 
triangle;  triangles  and  subtriangle  free,  and  smaller  than  in 
Group  i.;  anal  loop  short  or  fairly  short;  with  no  longitudinal 
bisector Idocordulin,a. 

In  the  Eucordulina,  I  include  the  following  genera — Hemi- 
cordidia,  Procordulia,  Stmiatocldora,  Pa  acoidnlia,  Dorocordulia, 
Cordulia,  llelocordnlia,  Epicordulia,  Tttrayorteuria,  Epitheca, 
Neurocordnlia,  Aeschriosoma,  Libelhdosoma,  Pentathemis,  Platy- 
cordulia;  also  Oxyyastra  and  Ilesperocordidia,  which  are  the  con- 
necting links  with  the  Idocordidina,  but  appear  to  me  to  deserve 
inclusion  rather  in  the  Eucordulina;  and  finally,  C ordideplnja, 
for  reasons  that  will  be  given  in  a  separate  paper  on  that  genus. 

In  the  IdocordvUna  I  include — JSyncordulia,  Lathrocordulia, 
Neocordulia,  Austrocordulia,  JVesocordulla,  Gomphomacrotnia  (G. 
paradoxa  Br.,   but  not  G.  volxemi  Selys),   PseudocorduUa,   Ann- 
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trophya,  Idionyx,  Neophya:  and  pi'obably  also  Idomacromia, 
about  which  our  knowledge  is  far  too  little  to  make  a  definite 
position  possible. 

Tlie  relation  of  the  four  main  groups  of  the  Corduliitice  may 
now  be  illustrated  as  follows  : — 
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Returning  now  to  the  question  of  Ilespe.rocordulia  and  Lathro- 
corduJia,  it  seems,  at  first  sight,  that  these  two  genera  are  very 
closely  allied.  This  may  be  actually  the  case,  or  it  may  be  the 
result  of  convergence;  the  point  can  probably  n(jt  be  definitely 
settled  until  the  life-histories  are  known.  The  important  thing  is 
to  recognise  that,  in  the  natural  development  of  coordinate  groups, 
the  Jii'st  divergence  or  dichotomy  must  have  yielded  two  closely 
allied  forms;  and  that  it  has  been  the  gi-adual  widening  of  the 
gap,  by  development  along  the  two  new  lines,  that  provides  us 
with  the  main  characters  for  our  group-classification.  Now  in 
the  imago  of  Hesperocordulia,  we  find  the  beginning  of  the 
tendency  towards  an  elongated  anal  loop  (the  same  is  shewn 
in  Oxyyastra);  we  have  a  hind  wing-triangle  practically  quite 
recessed,  and  we  have  also  a  robust  development  of  head 
and  thorax,  and  very  long  legs.  Place  the  insect  side  by  side 
with  Lathroccn-dulia,  and  the  remarkable  difference  in  the  lensfth 
of  the  legs  is  at  once  seen.  Comparing  the  two  anal  loops,  the 
shortness  of  the  loop  in  Lathrocordulia  is  intensified  by  its  lack 
of  a  definite  longitudinal  bisector;  in  Hesperocordulia  the  bisector 
is  fairly  distinct,  and  the  apical  end  of  the  loop  is  closed  by  a 
straight  vein.  Lathrocordidm  is  clearly  very  close  to  tiyncor- 
dulia,  and  should  be  placed  in  the  Idocordulina,  J/esperocor- 
didia,  on  the  other  hand,  in  spite  of  its  thin  abdomen,  is  certainly 
on  the  road  to  full  F ncordidiria-dey elopment. 

The  following  table  shews,  at  a  glance,  the  more  important 
generic  characters  of  Hesperocordulia,  and  the  five  Austi-alian 
genera  comprised  in  the  group  Idocordulina  :— 
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EXPLANATION   OF   PLATE   X. 

Fig.  1. — Hasal    portion    of    wings    of    Hesperocordn/ia    berthoudi  q,   n.gen. 

et  sp. 
Fig. 2. — Basal  portion  of  wings  of  Lathrororduliu  mtiallica  (J,  n.gen.  et  sp. 
Fig.;^. —Appendages  of  Hesperocordulia  berlhovdi  n.sp.  q,  dorsal  view. 
Fig  4.  —Appendages  of  Ldthrorordu/ia  metullica  n.sp.  Q,  dorsal  view. 
Fig. 5. —Appendages  of  Htmicordtdia  snperba  n.sp  (J,  dorsal  view. 
Fig. 6  — Appendages  of  Hemirordulia  xuperJta  n.sp.    (J,   lateral  view. 
Fig. 7. —Appendages  of  Hemirordulia  siipeiba  n.sip.    $,  lateral  view. 
Fig. 8.  —Ventral  view  of  seg.9  of  Hemicordidia  suptrba  n.sp.    9' 
Fig. 9. —Appendages  of  H enptrcordidia  berthoudi  n.sy>.   q,  lateral  view. 
Fig.  10. — Appendages  of  Lufh?-orordiUia  mf-.tallira  n.sp.    $,   lateral  view. 
Fig.  11. — Pterostigma  of  Macromia  viridescens  n.sp.    9' 
[Figs.1-2,  x;  figs.  43  11,  X  10.] 


Posfiicript,  added  Augiist  l.^th,  1911. — In  a  letter  just  received 
from  M.  Rene  Martin,  the  following  words  are  used  by  him 
regarding  Hemicordulia  novce-hollandice  (I  translate  from  his 
letter,  written  in  French)  : — "  Hemicordidia  continentalii<  differs 
from  //.  novo'-hollandice  by  the  fades.  It  is  a  smaller,  shorter 
and  thicker  dragonfly.  The  thorax  is  more  entirely  deep  metallic 
blue  above,  the  abdomen  appears  quite  black  above,  the  yellow 
colour  of  the  sides  is  placed  lower  down  and  is  scarcely  visible; 
whereas  in  H.  novfp-hollandica  the  yellow  is  very  broad  and 
apparent.  //.  continenUdix  is  perhaps  a  race  or  form  of  H.  novcr.- 
hoU(mdiff;  but  the  facies  is  very  different.  In  the  female  of 
//.  novce-holliindi(f  in  my  collection,  and  that  which  I  have  seen, 
the  abdomen  is  long,  not  narrowed  at  segment  2;  2-3  very  yellow 
above;  in  the  female  of  H.  contiiientalis,  the  abdomen  is  shorter, 
narrowed  at  segment  2,  and  then  cylindrical,  with  a  little  yellow 
on  the  sides  of  2-3;  the  wings  shorter,  the  thorax  more  touched 
with  metallic  green;  segment  10  is  nearly  all  black,  scarcely 
edged  with  yellow  at  the  extreme  tip." 

With  these  words  before  me,  I  am  still  of  opinion  that  the  two 
are  not  specifically  distinct,  R.  J.  Tillyakd, 
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ON  THE  GENUS  CORDULEPIIYA. 
By  R.  J.  TiLLYARD,  M.A.,  F.ES. 

(Plates  xi.-xii.) 

The  genus  Curdulephya  was  first  proposed  and  defined  by  de 
Selys  in  liis  "Synopsis  des  Cordulines,"  1871,*  for  the  reception 
of  the  interesting  little  Australian  species,  C.  pygmct^a  Selys.  In 
that  work  he  describes  the  male  type  only,  from  Melbourne.  But, 
in  his  "Additions  au  Synopsis  des  Cordulines,"  1874,t  the  same 
autlior  adds  a  very  short  description  of  what  is  evidently  a  very 
immature  female,  in  the  British  Museum,  also  from  Melbourne 

Later  on,  Mr.  Billinghurst  discovered  this  insect  in  consider- 
able numbers  on  the  Goulburn  River,  at  Alexandra,  Vic,  and 
sent  a  number  to  Europe.  In  1905,  when  I  began  to  study  the 
Australian  Odonafa,  this  was  one  of  the  first  insects  which  I  took, 
the  locality  being  Otford,  Illawarra  district,  N.S.  W.  It  appeared 
to  be  very  rare  there.  But  in  1907,  very  late  in  the  season(  April 
and  May),  I  found  it  in  great  numbers  at  Lily  Vale,  only  two 
miles  from  where  I  first  took  it.  In  the  fi>llowing  years,  I  traced 
it  to  other  localities,  extending  its  range  to  the  foot  of  the  Blue 
Mountains,  and  also  obtaining  the  larva  and  studying  its  life- 
history. 

In  January,  1910,  while  collecting  at  Medlow,  Blue  Mountains, 
I  noticed  several  specimens  of  what  I  took  to  be  this  same  insect. 
As  I  had  a  large  series,  I  did  not  trouble  to  secure  any,  until  it 
occurred  to  me  that  it  was  very  peculiar  that,  at  so  great  an 
elevation,  it  shovild   be  out  on  tlie  wing  in  January,  whilst  lower 


•  Bull.  Acad.  Belgiquf.  xxxi.,  1871,  p.315. 
fibid.  xxxvii.,  1874,  p.2-2. 
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down  along  the  coast  it  did  not  even  begin  to  appear  until  late 
in  February.  T,  therefore,  secured  a  pair  for  comparison  with 
my  series  of  C.  pygnuva.  I  was  greatly  surprised  to  find  that 
these  were  a  very  distinct,  though  closely  allied,  species.  So  far, 
I  have  been  unable  to  secure  further  specimens  of  the  imago,  Imt 
during  a  visit  to  Medlow,  in  November,  1910,  I  obtained  two 
nearly  full-fed  larvae.  I  have,  therefore,  practically  complete 
material  for  a  paper  on  this  most  interesting  aberrant  genus. 

In  this  paper,  I  propose  to  folhjw  the  lines  of  ray  "M<jnograph 
of  the  genus  Synthemis" *  in  giving,  besides  full  descriptions  and 
life-histories  of  the  two  species  concerned,  a  discussion  of  the 
position  occupied  by  the  genus  in  the  subfamily  CorduHina:,  and 
an  attempt  to  solve  the  difficult  problem  of  placing  it  in  its  correct 
position  in  a  linear  classificatit)n.  .-\s  with  Synthemis,  so  with 
Coidulephya,  it  will  be  found  that  a  knowledge  of  the  life-history 
is  an  indispensable  part  of  the  data  on  which  any  conclusion  should 
be  ba.sed.  Even  if,  as  will  be  seen  to  be  in  some  measure  tlie  case 
jn  this  paper,  the  larval  form  does  not  fit  in  with  our  precon- 
ceived notions  and  expectations — derived  fiom  the  study  of  wing- 
venation  only — we  must  accept  the  facts  as  they  arc",  and  try  still 
to  .solve  the  problem  which  our  knowledge  has  only  rendered 
more  difhcult. 

As  a  careful  comparison  of  the  two  species  of  the  genus  will 
throw  a  good  deal  of  light  on  the  question  of  classification,  I 
propose  to  give  descriptions  and  life-histories  first.  8o  that  the 
comparison  may  be  made  more  easily,  I  will  place  the  descriptions 
side  by  side  in  tabular  form. 

Genus  CoRDULKPHVA  de  Selys. 

The  characters  of  the  genus,  as  given  by  de  Selys,  are  partly 
based  on  variable  venational  characters,  and,  therefore,  need 
enlargement,  not  only  to  include  the  new  species,  which  is 
essentially  congeneric  with  the  type  C.  pygriKca,  but  also  to  admit 


•These  Proceedings,  1910,  -xxxv.,  p.312. 
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variations  of  the  type-species  itself.     The  locality  (Melbourne')  of 
the  types  is  unfortunately  at  the  extreme  southern  end  of  the 
range  of  the  species.     Hence  the  measurements  given  by  de  Selys 
disclose  the  fact  that  practically  every  other  specimen  from  more 
northern  localities  is  considerably  larger  than  the  type-specimens. 
More  than  this,  variations  in  venational  characters,  used  to  define 
the  genus,  are  not  only  due  to  difference  in  locality,  but  are  an 
essential  characteristic  of  the  species;  so  that  a  long  series,  taken 
from  any  given  locality,  can  be  arranged  to  show  a  gradation  from 
one  extreme  to  the  othei-.     The  chief  variation  lies  in  the  form  of 
the  triangle  of  both  wings.     De  Selys  defines  them  as  follows  : — 
"Le  triangle  discoidal   des  ailes   superieures   irregulier,    le  cote 
superieur  brise,    ce  'c6te  formant  un  angle  obtus  dirige  vers  la 
cote;"  and,  as  he  says  nothing  about  the  hindwing-triangle,  it  is, 
of  course,  to  be  assumed  that  the  definition   "regular"  applies  to 
it  in  this  as  in  all  other  genera  of  the  subfamily.      An  examina- 
tion of  a  long  series  of   C.   pygin(ea,  however,  discloses  the  fact 
that  a  regular  triangle  in  the  hindwing  is  rather  the  exception 
than  the  rule.     In  the  majority  of  specimens,  the  superior  (costal) 
side  of  this  triangle  is  distinctly   broken  near    the   distal    angle 
(Plate  xii.,  figs.  3  and   4),  and,  in  a  few  specimens,  the   break  is 
even   more  than  one-third  of  the  whole  length  of  the  side  from 
the  distal  angle.     Another  variable  character  is  the  position  of 
the  arculus-sectors  at  their  base.     De  Selys  defines  them  in  the 
words  (for  the  hindwing  only)  "I'arculusdont  les  secteurs  naissent 
separes."     This   is   scarcely  the  case.      In   the  forewing  they  are 
frequently  just  separated,   and    as  frequently  just  joined.      In 
the    hindwing,    however,    they  are   usually  just  joined,  and,  in 
some  specimens,  joined  for  a  perceptible   distance.       This  may  be 
clearly  seen  in  the  photograph  of  the  wings  given   in  Martin's 
"Cordulines,"*  though  he  does  not  comment  upon  it.      [It  should 
be  here  noted  that  the  drawing  of  the  wings  of  C.  pygmcea,  given 
by  Needham  in  his  "  Critical  Notes  on  the  Classification  of  the 


*Coll.  Zool.  du  baron  Edni.  deSelys-Longchaiiips,  Fasc.  xvii.,  Cordidinei, 
Bruxelles,  1906. 
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Cordidiiiicw,"*  and  stated  to  be  "after  Martin,"  is  entirelv 
en-oneous  and  misleading,  both  as  regards  the  complete  fusion  of 
the  arculus-sectors,  and  the  position  of  the  ''  break  "  in  the  costal 
side  of  the  forewing-triangle.  8uch  conditions  as  are  shewn  in 
this  drawing  do  not,  I  venture  to  state,  exist  in  a  single  specimen 
of  C  pygmrra  in  any  collection.] 

In  considering  the  new  species,  which  I  propose  to  name  Cor. 
didephya  niontana,  we  find  a  further  modification  necessary.  De 
Selys  says  "  Membranule  nulle "  for  C.  pygmrca.  But,  in  C. 
monfana,  there  is  a  small  but  quite  clearly  defined  membrannle. 
I,  therefore,  offer  the  following  amended  description  of  the  genus. 
Basilar,  median,  and  hypei"trigonal  spaces  free.  All  triangles 
free,  followed  by  a  single  row  of  post-trigonal  cells  for  at  least 
part  of  the  discoidal  area.  Costal  side  of  all  triangles  variable; 
that  of  forewings  alivays  broken,  usually  close  to  distal  angle; 
that  of  hindwings  sometimes  complete,  but  more  usually  broken 
very  close  to  distal  angle.  Sectors  of  arculus  variable  at  their 
base,  usually  either  Jw^'<  separated  or  just,  joined.  Basal  side  of 
triangle  of  hindwings  placed  distally  from  arculus.  Membranule 
small  or  obsolete.  Anal  border  of  hind  wing  of  male  not  excavated, 
oblique,  nearly  straight,  without  a  cross-nervule  across  the  anal 
triangle;  forming  a  very  obtuse  angle  with  the  posterior  mai-gin 
of  the  wing.  Female  with  no  ovipositor.  Hindwing  of  both  sexes 
very  narrow  at  base,  possessing  a  small  and  exceedingly  reduced 
"  anal  loop  "  of  from  2-Jf  cells  only,  9rifh  outer  margin  not  strongly 
developed. 

The  addition  of  the  characters  in  italics  is  essential.  They  are, 
in  my  opinion,  the  most  important  of  all  for  distinguishing  this 
geiuis  from  all  others  in  the  subfamily. 

Type  of  genus,  C.  pygmcea  Selys. 

The  following  is  a  detailed  description  of  the  two  known  species, 
arranged  in  tabular  form  to  facilitate  comparison.  The  descrip- 
tion of  C.  pygmfBa  is  taken  from  my  own  series,  which  accounts 
for  the  measurements  being  larger  than  those  given  by  de  Selys: — 
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Hah. — C  pygmrea  ranges  from  Mell)ourne  up  to  the  central 
(x>ast  of  New  South  Wales.  In  Victoria  it  has  been  taken  well 
inland  at  .Vlexandra,  but  in  New  iSouth  Wales  all  the  recorded 
localities  are  within  fifty  miles  of  the  coast.  The  following  is  a 
list  of  the  localities: — ^Mell)Ourne((j9.types),  Alexandra(numerous 
examples  taken  Wy  Mr.  liillinghurst),  lUawarra  district,  N.8.^^^, 
(Otford,  Lily  Vale,  Heathcote,  a  large  number  taken  by  myself), 
Sydney  District,  N.S.W.,(Duck  Creek,  Auburn,  fairly  common), 
Nepean  River  ;<iid  tributaries(Glenbi'ook,  Menangle),  Ourimbah 
(common).  It  emerges  at  the  end  of  February,  is  most  abundant 
during  March  and  .Vpril,  and  may  be  taken  right  through  May 
and  June. 

The  onlv  known  locality  for  C.  montari'i  at  present  is  Medlow, 
Blue  Mountains,  N.H.W.,  where  I  took  the  type-male  and  female 
on  January  19th,  1910.  From  the  appearance  of  the  specimens, 
I  should  say  that  they  had  been  on  the  wing  considerably  over  a 
month  (the  border  of  the  wing  of  the  ^  is  slightly  torn  in  one  or 
two  places).  The  fact  tha(.  larvae  found  on  November  5th,  1910, 
were  practically  full-fed,  leads  me  to  give  the  middle  or  end  of 
November  as  the  probable  date  of  emergence  of  this  species.  It 
probably  does  not  continue  on  the  wing  beyond  February. 

Life-History  of  C.  pyyrrKVd. 

On  an}'  warm  still  day  in  ^larch  or  April,  the  female  may  be 
seen  ovipositing  in  her  favourite  haunts.  These  are  the  little 
grass-fringed  bays  aiid  corners  that  occur  occasionally  along  the 
creeks  in  the  hilly  fi»untry  round  Sydney.  The  oviposition  is 
carried  out  as  follows.  Suddenly,  from  the  top  of  some  bush  or 
tree  where  she  has  been  resting,  the  female  will  dart  down  to  the 
water,  and,  in  a  most  hurried  and  restless  manner,  begin  to  wash 
out  the  eggs,  in  large  clusters,  from  the  open  vulva  of  segment  8, 
which  is  quite  unprovided  with  any  projecting  ovipositor.  This 
is  done  by  continual  wavings  up  and  down  of  the  abdomen,  each 
downward  stroke  bringing  it  in  contact  with  the  water.  During 
the  whole  time  the  Might  of  the  female  is  so  bewildering  that  it 
is  difficult  to  follow,  and  so  rapid  is  their  motion  that  I  have 
often  seen  the  body  of  the  insect  poised  with  the  wings  practically 
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invisible.  A  swaying  and  almost  pendulous-like  motion  back- 
wards and  forwards  is  kept  up  at  the  same  time,  so  that  the 
movements  of  the  insect  are  almost  impossible  to  follow.  The 
only  way  to  capture  the  female  at  such  a  time  is  to  knock  it,  if 
possible  into  the  water,  and  draw  it  into  the  bank  with  tlie  net. 

After  ovipositing  in  this  manner  for  a  few  minutes,  visiting 
perhaps  from  fifty  to  one  hundred  yards  of  the  borders  of  the 
stream,  the  female  will  suddenly  rise  with  great  swiftness,  and 
disappear  as  quickly  as  it  came. 

A  female,  which  I  was  fortunate  enough  to  capture  at  Lily 
Vale,  in  May,  1907,  immediately  exuded  an  enormous  cluster  of 
eggs  into  a  glass  phial  filled  with  water.  There  must  have  been 
nearly  a  hundred  in  the  one  mass,  and  she  continued  to  exude 
large  masses  every  few  minutes.  So  that  it  seems  that  one  of 
these  females  must,  at  a  moderate  estimate,  lay  several  thousand 
eggs.  These  eggs  are  exceedingly  interesting,  for  they  are  the 
only  Odonate  eggs  known  to  me  which  possess  a  sculpture  or 
surface-markings.  Under  a  lens,  they  are  seen  to  be  irregularly 
pitted  all  over  with  shallow  oval  depressions,  giving  the  whole  egg 
a  mottled  appearance  (Plate  xi.,  fig,6).  Their  colour  is  orange- 
brown;  length  O-."^,  breadth  0-2  mm.;  in  shape  a  prolate  spheroid. 
They  are  fastened  together  in  a  glutinous  mass;  each  egg  carries 
at  one  pole  a  small  stem,  and  at  the  other  a  large  gelatinous  cap, 
as  shown  in  the  plate. 

I  kept  some  of  these  eggs  in  a  Petri-dish  for  three  weeks,  during 
which  time  they  gradually  darkened  in  colour,  becoming  a  deep 
brown.  The  eyes  of  the  young  larva  could  clearly  be  perceived, 
and  they  were  evidently  within  a  few  days  of  hatching,  when  I 
lost  them  all  from  an  attack  of  fungus. 

Partly  grown  larvae  can  be  found  from  September  to  December, 
but  the  end  of  January  and  beginning  of  February  are  the  best 
times  to  secure  the  full-fed  nymph.  At  that  time  the  only  other 
Odonate  nymphs  which  have  not  emerged  are  those  of  Caliaeschna 
conspersa,  and  the  second  brood  of  Diplacodes  hcpmntodes,  These 
three  inhabit  different  parts  of  the  creek-bed;  so  that  it  seems 
that  the  larva  of  Cordulephya  has  been  forced  to  accommodate 
itself  to  a  very  late  period  of  emergence  in  order  to  escape  the 
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rapacity  of  the  large  Aeschnid  nymphs,  which  are  common  along 
the  creek-borders  earlier  in  the  season,  I  have  found  that,  in 
this  respect,  the  larva  of  Aeschna  brevistyhi  is  the  most  to  be 
feared,  as  it  often  frequents  old  sticks  and  trash  on  the  creek- 
beds,  and  will  even  attack  such  large  nymphs  as  those  of  Hemi- 
cordulia  tan  and  //.  australice. 

The  full-grown  nymph  of  Conlulephya  pycjnuea  is,  in  outward 
appearance,  very  similar  to  the  nymph  of  llemicordidia  ausfralicr, 
tliough  not  so  large.  It  is  remarkable  in  possessing  a  labium 
unlike  that  of  any  known  larva,  and  one  which  shews,  in  a  very 
peculiar  manner,  both  Cordulme  and  Lihelluline  development. 
The  following  is  a  full  description. 

Total  length,  14  mm.;  Ibe.dd,  2  by  4  mm.  wide;  thorax  4  mm. 
wide;  ahdonifu  5  mm.  wide  at  broadest  part  (segment  G).  Leys 
(measurements  for  femur,  tibia,  and  tarsus  respectively)  fore,  3-5, 
3,  1-7  mm.;  middle,  4-3,  4,  1-9  mm.;  hind,  5,  4-2,  2-1  mm.(tliese 
measurements  coincide  almost  exactly  with  those  for  the  imago). 

Head:  triangular  in  front,  with  eyes  placed  at  extreme  antero- 
lateral angles;  post  ocular  areas  fairly  well  rounded,  with  a  con- 
spicuous tuft  of  hairs  on  the  outer  margin;  ocelli  fairly  conspi- 
cuous; anteunce  long,  3  mm.,  slender,  7-jointed,  first  two  joints 
shorter  and  thicker  than  the  other  five.  Labi  u  m  :  mentuin 
4  mm.  wide,  narrowing  rapidly  to  2  mm.  at  basal  joint;  median 
lobe  forming  a  very  obtuse  angle  in  middle;  mental  setce,  1 1  on 
each  side,  longest  about  1  mm.,  shortest  0-3  mm.  Lateral  lohest 
subtriangular,  strongly  built,  outer  margin  3  mm.,  inner  margin 
2*5  mm.;  lateral  sette,  8,  about  1  mm.  long;  terminal  hook  slender, 
1  mm.  Distal  border  with  very  remarkable  indentations. 
Beginning  from  the  terminal  hook,  on  one  lobe  (usually  the  left) 
there  is  a  small  indentati(jn  followed  by  three  very  deep  and 
narrow  clefts,  rounded  at  their  bases,  and  isolating  two  long  and 
narrow  projections  or  teeth,  which  are  also  well  rounded  at  their 
tips;  the  remainder  of  the  border  carries  four  much  smaller 
rounded  teeth  with  shallow  angulated  depressions  between  them; 
on  the  other  lobe  (usually  the  right),  the  first  indentation  is  fairly 
deep,  then  follow  two  very  deep  indentations  or  clefts  of  the  same 
shape  as  on  the  left,  and   next  a  fourth  cleft  only  slightly  deeper 
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than  the  first;  the  rest  of  the  border  carries  three  much  smaller 
rt)unded  teeth  similar  to  those  on  the  left.  The  mar<ifins  of  all 
these  teeth  are  very  finely  crenulated,  and  at  their  tips  they  are 
furnished  with  from  two  to  four  short  spines,  of  which  the  one 
nearest  the  terminal  hook  is  the  least,  and  the  one  farthest  from 
it  the  greatest  (when  there  are  four,  however,  the  fourth  may  be 
small  also).  The  whole  inner  surface  of  the  lateral  lobes  is 
irregularly  spotted  with  small  black  warts  and  dots,  and  there  is 
a  row  of  tiny  hairs  along  the  inner  margin.  The  lack  of  symmetry 
in  this  remarkable  labium  is,  of  course,  only  to  be  exj^ected,  to 
enable  the  two  lobes  in  the  position  of  rest  to  fit  into  one  another 
[Plate  xi.,  fig.3,  outline  of  lateral  lobe;  fig.-i,  underview  of  head, 
shewing  labium  in  position  of  rest,  with  lateral  lobes  placed  so 
that  the  tip  of  each  long  tooth  just  rests  in  the  opening  of  the 
opposite  depression].  Thorax  well  built,  with  a  sharply  angu- 
lated,  transverse,  prothoracic  ridge:  sides  of  metathorax  well 
rounded.  Winy-cases  5  nun.,  reaching  to  beginning  of  sixth 
abdominal  segment.  Leys  with  a  very  few  fine  hairs  on  tibite. 
Abdomen  o\-al,  well  rounded  above;  underside  slightly  convex, 
with  a  longitudinal  depi'ession  along  each  sifle.  No  dorsal  spines. 
Lateral  spines  as  follows  — 6,  a  very  tiny  spine  on  each  side;  7,  a 
fairly  large  and  conspicuous  curved  spine;  8-9,  still  larger  curved 
spines,  quite  0*5  mm.  long;  9  with  anal  border  hollowed  to  enclose 
10,  which  is  very  short.  Appendages  .■  superior  short,  broadly 
triangular;  two  lateral  of  same  length  but  narrow  and  rather 
pointed;  involucra  of  imaginal  appendages  somewhat  shorter, 
lying  between  lateral  and  superior  appendages.  C  o  I  o  u  r  - 
Pattern:  this  varies  a  great  deal,  both  in  intensity  and  detail, 
according  to  the  locality,  and  also  in  individual  specimens.  An 
average  nymph  may  be  described  as  liaving  a  dark  brown  abdo- 
men, beautifully  mottled  all  over  with  lighter  bi'«)wn;  the  head, 
thorax,  legs,  and  wing-cases  Ijeing  light  brown,  with  dark  brown 
markings.  The  most  conspicuous  of  these  are  :  on  the  head,  a 
dark  transverse  band  between  the  eyes;  on  the  legs,  sliort  patches 
of  dark  shading,  three  or  f(jur  on  femora  and  tibiie,  two  or  three 
on  tarsi;  on  the  wing-cases  a  dark  basal  patch,  a  l)lafk  slanting 
line   on    the   nodus,    followed    by  a   large   dark   patch.       On    the 
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alidonieii,  the  pale  colon latioii  consists  of  a  fairly  regular  dorsal 
band,  pale  transverse  basal  lines  on  each  segment,  and  a  series  of 
slanting  semi-oval  marks  on  each  side  of  segments  4-8.  For 
general  appearance  of  this  nymph,  see  Plate  xi.,  fig.  1(6'.  montana), 
the  chief  difference  InMiig  that,  in  C.  montidid  the  forelegs  are 
much  longer  by  comi>arison,  for  the  size  of  the  nymph. 

The  most  beautifully  marked  nymphs  aie  those  which  occur  in 
the  clear  mountain-creeks,  such  as  the  creeks  at  Heathcote  and 
Lilv  Vale,  in  the  Illawarra  district.  In  the  more  muddy  creeks, 
such  as  Duck  Creek,  Auburn,  the  pattern  of  the  nymphs  is 
generally  much  less  pronounced. 

The  habits  of  this  nymph  are  very  similar  to  those  of  the 
nymphs  of  HcruicordnHa.  Tt  lives  on  the  sandy  bottom  of  the 
creek,  lying  hidden  in  the  sheltered  corners  away  from  the  main 
current  of  water.  It  never  burrows  nor  buries  itself  in  the  sand; 
but  relies  for  capturing  its  prey  on  its  pr-otective  colouration — 
which  suits  its  habitat  i-einarkably  well, — on  its  hmg  and  agile 
legs,  and  on  its  powerful  labium.  I  have  fed  them  on  mosquito- 
larva;,  water-lieas,  and  small  Agrionid  nym]>lis,  all  of  which  they 
devour  greedily.  They  can,  however,  go  without  food  for  fairly 
long  periods,  though  T  do  not  think  that  they  can  withstand  any 
degree  of  drought. 

When  emerging,  the  nymph  crawls  up  the  bank  of  the  creek, 
often  very  steep,  or  even  ovei'hanging,  and  then  ascends  the  grass 
or  i-eed-stems  near  by,  often  travelling  a  foot  or  more  up  the 
stem.  Tn  the  aquarium,  they  find  it  very  difficult  to  ascend  a 
single  reed-stem,  but  climb  up  moscpiito-netting  quite  easily. 

The  imago,  when  newly  emerged,  has  a  very  peculiar  coloura- 
tion, the  eye.s,  pterostigma,  and  thorax  being  a  kind  of  livid-grey. 
This  colouration  persists  foi-  some  days,  so  that  one  can  tell  from 
it  whether  the  insect  is  immature  or  not.  The  innnatui-e  insects 
tly  away  into  the  bush,  generally  settling  high  upon  the  branches 
or  trunks  of  trees,  with  theii'  wings  folded.  The  habits  of  the 
mature  imago  are  very  peculiar.  It  seldom  fiies  for  long  at  a 
time,  and  may  usually  be  found  settled  upon  a  rock  in  the  stream- 
bed,  or  on  the  trunk  of  a  neighbouring  tree,  with  its  wings 
folded   close  along  its  back,  just   like  an  Agrionid.      On  a  wann 
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day  in  late  summer  or  early  autumn,  it  is  most  interesting  to 
watch  these  insects.  At  Lily  Vale,  in  April,  1907,  they  were 
particularly  numei-ous  on  the  creek.  Nearly  every  rock  was 
tenanted  by  one  or  more  males,  the  females  being  always  exces- 
sively I'are,  and  practically  never  seen  except  when  ovipositing. 
Every  few  minutes  a  male  would  fly  up,  indulge  in  a  short  and 
very  bewildering  zig-zag  flight,  and  then  settle  down  on  another 
rock.  Often  the  males  would  disturb  one  another,  and  the  two 
together,  flying  up,  would  indulge  in  the  most  fantastic  evolu- 
tions, generally  ending  in  a  wild  flight  away  into  the  trees.  It 
is  very  seldom  that  a  pair  are  seen  together;  I  have  several  times 
seen  a  female  dash  rapidly  down  from  the  trees,  as  if  to  oviposit* 
and  then  be  seized  rapidly  by  a  male,  wht^-eupon  they  would 
immediately  fly  off  in  the  same  wild  zig-zag  manner  into  the  trees. 
Later  in  the  day,  and  often  throughout  the  day  in  late  autumn, 
the  males  leave  the  creek,  and  seek  out  a  sunny  tree-trunk  in 
some  open  glade  of  the  bush.  Here  they  will  sit  and  sun  them- 
selves, occasionally  making  short  flights,  but  always  returning  to 
the  sunny  patch  on  the  tree-trunk.  As  the  shadows  lengthen  in 
the  afternoon,  and  the  sunny  patch  gets  smaller  and  moves  slowly 
up  the  trunk,  these  insects  follow  it  in  the  same  manner  that  I 
have  seen  butterflies  of  the  genus  Xeruca  or  Heteronympha 
behave;  so  that  often  several  will  be  at  rest  close  together,  high 
up  on  the  trunk.  Finally,  as  the  sun  gets  lower,  they  fly  oif  one 
by  one,  and  disappear  into  the  forest. 

Life-JIistonj   of  C.    montana. 

The  few  facts  that  T  have  been  able  to  observe  with  regard 
to  this  species,  shew  that,  on  the  whole,  the  life-history  is 
very  similar  to  that  of  T'.  pygnuca.  The  most  importazit 
difference  is  that  the  eggs  are  laid  during  January  (the  type- 
female  was  captured  while  ovipositing),  and  that  the  larvae 
are  full-fed  early  in  November  ;  so  that  the  imago  is  on  the 
wing  in  December  and  January,  instead  of  late  in  the  season. 
Now  this  is  a  very  interesting  fact,  because,  on  the  Blue 
Mountains,    at   a    high    elevation,    the   local    Aeschnidct    (of 
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which  AuntrodesrhiKi  p<irvisti(jiiia,  var.  multipunctafa,  is  the 
commonest)  appear  laft^  in  the  season,  and  their  larvae  are  not 
more  than  half-grown  by  the  time  that  of  (J.  montana  is  full- 
fed.  Hence  we  have  a  striking  instance  of  two  closely  allied 
species  adapting  themselves  to  circumstances,  in  two  opposite 
ways,  which  achieve  the  same  end;  viz.,  along  the  coast, 
where  the  commonest  .4  eschmd  emerges  very  early  in  the 
season  (Aesr/itia  hrevhti/hi  is  on  the  wing  from  October  to 
December)  we  have  (\  pi/duura  emerging  late;  whereas  on 
the  mountains,  where  all*  the  Aeschniche  emerge  late,  we 
have  C.  montana  emerging  early.  This  may  seem  remark- 
able, in  view  of  the  fact  that  the  mountain-climate  is  so 
much  colder,  and  the  season  so  much  later.  But  if  we  con- 
sider the  fact  that  the  mountsiin- AeschnidcF  are  on  the  wing 
right  to  the  end  of  February,  by  which  time  the  season  for 
dragonflies  is  practically  over,  and  the  weather  getting  cold 
again,  we  shall  see  that  the  early  emergence  of  C.  inoiif/ina 
was  absolutely  necessary  to  preserve  the  species. 

I  offer,  for  what  it  is  worth,  an  interesting  theory  to 
account  for  this  discrepancy.  It  is  well  known  that  oiir 
commonest  species  of  the  CordnUino',,  Hetnicordtdia  taii,  is 
distinctly  double-brooded.  They  emerge  in  great  numbers 
from  September  to  November,  and  then  again  in  February 
and  March,  or  even  April.  The  second  brood,  however,  is 
not  so  constant  as  the  first  in  point  of  abundance,  being 
usually  less  numerous,  though  occasionally,  for  some  unex- 
plained cause,  exceedingly  abundant.  Now,  in  the  habits  of 
its  early  stages,  Cordideyhya  resembles  Tlemirordidia  very 
closely.  Assuming  then  that  there  was  a  time  when  the 
former  was  much  more  common  than  it  is  now,  and  that  it 
originally  occupied,  in  the  Australian  Odonnte  fauna,  some- 
what the  same  position  that   TI emicordidia  does   at  present, 

*  I  ought  to   except  JR.    Itrevistyla,  which  occurs   jj«»v  apdringly  on  the 
mountains,  and  is  on  tlie  wing  in   December;  but  it  is  not  at  all  common 
there. 
35 
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we  may  suppose  that  the  members  of  the  genus  were  all 
double-brooded.  Both  the  coastal  and  mountain-forms  then, 
though  they  may  not  at  that  time  have  been  specifically  dis- 
tinct, were  faced  with  their  own  most  formidable  foes  in  the 
shape  of  numerous  ravenous  Aesrhii'ul  larvcC.  On  the  coast, 
the  swarms  of  larvae  of  Aeschna  hrevistyla  gradually  exter- 
minated the  early  brood  of  C.  jyjlfimiea,  while,  on  the  moun- 
tains, the  late-developing  larvae  of  A  usfroaesr/uia  jicrvistiymn 
destroyed  the  second  brood  of  C.  montand.  That  this  one 
circumstance,  in  itself,  may  have  played  a  large  part  in  the 
differentiation   of  the  two  species  is  very  probable. 

I  find,  on  referring  to  my  notes  on  ('.  imgmaa,  that  this 
theory  is  supported  by  the  fact  that,  in  October,  1907,  I 
dredged,  from  the  creek  at  Lily  Vale,  several  very  small 
larvae  of  ('.  jjyfimmt,  which  were,  however,  fully  developed. 
I  did  not  know  at  the  time  to  what  species  they  belonged, 
but  the  fact  that  their  wing-cases  were  so  long,  reaching 
nearly  to  the  end  of  the  abdomen,  struck  me  as  being  so 
peculiar,  that  I  made  a  note  of  it.  On  examining  the 
labium,  I  determined  the  larvae  as  those  of  C.  'pygmeea.  Now 
I  have  never  seen  the  imago  out  before  February.  It  is  not 
unreasonable,  therefore,  to  suppose  that  many  of  the  larvae 
produced  from  the  late  brood,  feed  up  rapidly,  and  are  in  a 
fair  way  to  become  a  first  brood  for  the  next  season.  But 
here  the  enemy,  the  rapacious  Aeschna  larvae,  has  to  be 
reckoned  with.  Those  that  escape  him,  must  hide  away  in 
obscure  corners,  and  probably  have  to  undergo  a  prolonged 
fast  for  many  weeks,  vmtil  the  Aeschna  larva  has  become 
full-fed  and  emerged.  Supposing  that  the  ecdyses  take  place 
as  usual,  we  should  then  have  the  spectacle  of  a  poor,  miser- 
ably undersized  larva,  with  huge  wing-cases, — in  fact,  just 
such  a  one  as  those  I  took  at  Lily  Vale.  These  larvae  most 
certainly  did  not  emerge  until  the  end  of  February,  for  I 
visited  Lily  Vale  every  month  up  to  April,  and  saw  no 
imagines    until  the  beginning  of  March.      Here  also  may  be 
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found  the  explanation  of  the  remarkable  difference  in  size 
between  the  larvae  of  (' .  pijcfmira  and  (' .  tnonfftna,  a  difference 
quite  unwarranted  by  the  small  difference  of  size  in  the 
imagines.  For  the  larva  of  the  latter,  having  no  fear  of 
Aesrhn'ul  larva,  can  feed  up  and  develop  rapidly,  and  so 
attain  a  much  larger  size. 

The  full-fed  larva  of  C.  mniifniKt  (Plate  xi.,  fig.  1)  differs 
principally  from  that  of  ('.  pygnura  in  the  following  points. 

1.  The  great  length  of  its  forelegs.  These  are  fore- 
shortened in  the  plate,  as  the  insect  sits  with  the  femur  and 
tibia  bent  up  at  an  acute  angle.  The  actual  measurements 
are :  femur,  4-7,  tibia  4-8,  tarsus  2-5  mm.  For  the  middle 
leg,  the  corresponding  measurements  are  6,  5,  2-5  mm.  ;  and 
for  the  hind  leg,  which  is  also  extremely  long,  7,  6,  3-2  mm. 

2.  In  the  labium  (Plate  xi.,  fig.  2)  the  dentition  of  the 
r'Kjht  lateral  lobe  is  similar  to  that  of  the  left  in  (\  pygmfea, 
and  vice  versa.  This  is  not  important,  however,  as  I  have 
only  examined  two  larvae  of  ('.  i/ionfnna,  and  the  character 
may    not  be  constant. 

3.  In  the  labium  also,  there  is  a  peculiar  development  of 
double  mental  setae,  which  I  have  not  observed  elsewhere. 
In  the  figure,  for  example,  there  are  thirteen  mental  setae  on 
each  side ;  but,  on  the  right  side,  two  pairs  are  grouped 
together  so  as  to  touch  from  their  bases  upwards.  If  these 
had  coalesced,  we  should  have  had  eleven  setae,  the  number 
found  in  (J .  pygmaa. 

4.  The  greater  size  of  the  larva,  whose  total  length  is  17 
mm.,  compared  with  14  mm.  for  ('.  pyyuicra,  and  corres- 
pondingly larger  in  all  parts. 

Striirtitre  of  tJte   Larval  Gizzard  (Plate  xi.,  fig.  5). 

This  is  essentially  of  the  Libellnlid  type,  with  four  fields 
shewing  bilateral  symmetry.  A  comparison  with  the  gizzard 
of  Synfhemis  eusfalarfa  ("Monograph  of  the  genus  Syn- 
t/iei/iis,"  fig.  2,  p.  326)  shews  two  important  differences. 
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1.  In  the  two  inner  folds,  the  upper  tooth  is  much  larger, 
sharper  and  more  prominent  in  Cordulephya  than  in  Syn- 
themis. 

2.  In  the  two  outer  folds,  the  outer  lateral  edge  of  the 
tooth  cari'ies  only  three  minor  teeth  or  serrations,  whereas  in 
Si/iif/ie//iis  there  are  four  or  five.  In  this  latter  respect,  the 
gizzard  of  Cordulephya  differs  from  those  of  all  other  Libellu- 
lid(g,  which  I  have  examined.  I  know  of  no  other  gizzard 
with  less  than  four  serrations,  and  some  have  as  many  as  six 
or  seven.    (The  figure  in  the  plate  is  the  gizzard  of  C.  montana 

X     20). 

As  the  form  of  the  gizzard  is  practically  constant  through- 
out the  Lihelhdidie,  it  is  clear  that  these  two  differences, 
small  as  they  are,  shew  that  (Jnrdide'phya  and  Synthemis  are 
not  closely  allied, — a  conclusion  which  a  comparison  of  both 
larva  and  imago  in  every  detail  will  manifestly  strengthen. 
On  the  other  hand,  the  gizzard  of  Cordule'phya  resembles  that 
of  H emicordulia  Urn  very  closely,  though  the  latter,  of  larger 
size,  possesses  four  serrations,  instead  of  three,  on  the  lateral 
edge  of  the  single  tooth  in  the  outer  fold. 

The   Position   of   Cordulephya  in    the   Subfamily    Cordnlihuc. 

The  four  main  groups  of  the  subfamily  Corduliijuf,  have 
been  already  pointed  out  in  two  previous  papers,* 

Group  i.  Eucordulina.  Larva  smooth,  with  large  head  and 
thorax,  long  legs,  labium  of  Lihelluline  form,  i.fi.,  with  lateral 
lobes  possessing  shallow  crenations  along  outer  edge,  with  surface 
marked  with  small  warts  and  dots,  and  with  numerous  mental 
and  lateral  setae. 

Imago  usually  of  strong  flight,  with  robust  head  and  thorax, 
long  legs,  usually  cordiiliform  abdomen;  wing-venation  with  large 
triangles  and  subtriangle  (of  forewing),  usually  crossed,  complete 
or  practically  complete  recession  of  hindwing-triangle,  and 
elongated  anal  loop,  shewing  a  definite  longitudinal  bisector. 

♦"  Monograph  of  the   Genus   "  Synthemi»,"    These    Proceedings,    1910, 

XXXV.,    p.3'i8. "Farther    Notes    on    some    rare    Australian    Cordulii7iai" 

These  Proceedings,  1911,  p.384. 
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GifOUP  ii.  Idocokdulina.  Larva  smootli;  with  smaller  head 
and  thorax,  short  legs,  very  flat  labium;  labium  with  deei) 
irregular  incisions,  no  warts  or  dots,  and  few  mental  or  lateral 
setae. 

Imaijo  usually  of  weak  flight,  with  smaller  head  and  thorax, 
short  legs,  usually  slender  cylindrical  abdomen;  wing-venation 
with  smaller  free  triangles  and  subtriangle,  incomplete  recession 
of  hindwing-triaiii^le,  fairlv  short  or  (juite  short  anal  looj),  shew- 
ing no  longitudinal  bisector. 

Group  iii.  Macromina.  Larva  smooth,  with  nearly  circular 
and  very  flattened  abrlomen,  very  long  legs,  head  with  a  pyrami- 
dal frontal  horn;  labium  with  deep  dentition  of  lateral  lobes. 

Imago:  large  insects  of  strong  flight,  and  robust  development; 
wing-venation  with  small  triangles  far  removed  fiom  arculus, 
basilar  space  free,  anal  loop  broad  and  compact. 

Group  iv.  Hvntiiemina.  I^arva  very  villose,  with  elongate- 
oval  body,  short  legs,  and  divergent  wing-cases,  head  scjuare  in 
front,  with  projecting  eyes.  Imago:  insects  of  weak  flight,  and 
slender-build;  wing-venation  with  dense  or  fairly  dense  reticula- 
tion, basilar  space  reticulated,  hind  wing-triangle  usually  not 
retracted  to  level  of  arculus,  anal  loop  very  broad  and  slioi't, 
never  as  long  as  wide. 

The  genus  Vorduhphyn  is  obviously  not  at  all  closely 
related  to  either  the  Marrfnuum  or  Sgiitlu mnia.  We  should, 
therefore,  consider  whether  it  is  closely  enough  allied  to  either 
the  Eucorduliiia  or  hlocorduIiiKt  to  warrant  its  inclusion  in 
one  of  them  ;  or  whether,  perhaps,  it  shews  a  sufficiently 
independent  development  to  deserve  coordinate  rank  by  itself. 
This  is  a  very  difficult  problem,  as  it  will  be  seen  that  the 
evidence  is  in  many  respects  contradictoi'y.  It  is,  however,  a 
problem  of  deep  interest,  and  brings  out  some  very  interest- 
ing points  in  Odonate  evolution.  I  propose  to  consider  the 
evidence  in  detail  aff'orded  by  the  consideration  of  (i.)  the 
early  stages,  (ii.)  the  form  of  tlie  imago,  (iii.)  the  wing-venation, 
(iv.)  a  comparison  of  the  two  known  species  of  the  genus. 
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i.  The  early  sfar/es. — A  glance  at  the  figure  of  the  nymph 
of  Cordulephya  nionfaiKi  (Plate  xi.,  fig.  1)  will  shew  us,  at 
once,  its  remarkable  resemblance  to  the  larvae  of  the  Eucor- 
dulina-group.  In  the  shape  of  its  head,  the  build  of  head 
and  thorax,  the  general  form  of  the  abdomen,  the  long, 
spider-like  legs,  and  the  mottled  colour-pattern,  this  nymph 
and  that  of  ('.  2','/[/'>'(c<'  are  exactly  like  those  of  HemicorduUa. 
They  most  closely  approach  the  nymph  of  H.  australice,  from 
which  they  differ  only  in  their  slightly  smaller  size,  their 
remarkable  labium,  and  the  absence  of  small  dorsal  hooks 
(the  latter  is  purely  a  specific  character,  as  it  is  absent  in  the 
larvae  of  H.  tcm  and  //.  superba).  The  form  of  the  gizzard, 
too,  is  very  close  to  Hemicordidia,  especially  in  the  relative 
sizes  and  shapes  of  the  teeth  on  the  inner  folds. 

We  must  now  consider  separately  the  remarkable  labium 
of  Vordulejjhya,  which  is,  at  first  sight,  so  different  from  that 
of  any  known  species.  If  we  look  at  the  oviter  border  of  the 
lateral  lobe  (Plate  xi.,  figs.  2-3),  we  shall  see  that,  although 
the  upper  half  is  very  deeply  indented,  yet  the  lower  half 
closely  approximates  to  the  form  shewn  in  Hemicordidia  and 
allied  genera.  In  fact,  if  the  deep  incisions  of  the  upper 
half  were  closed  up  by  a  wavy  line,  drawn  so  as  to  continue 
the  shallow  crenations  of  the  lower  half,  we  should  then  have 
a  typical  labium  of  the  Eucordulina-gvoup,  with  full  develop- 
ment of  lateral  and  mental  setae,  warts  and  dots  on  lateral 
lobes,  and  sets  of  small  spines  on  each  shallow  crenation.  It 
is  interesting  to  note  (Plate  xi.,  fig.  4)  that  the  deep  upper 
incisions  are  not  made  so  as  to  fit  closely  into  one  another 
(this  would  be  impossible  unless  the  irJiole  outer  surface  were 
also  deeply  incised),  but  that  they  lie,  in  the  position  of  rest, 
just  with  their  rounded  tips  resting  in  the  tops  of  the  opposite 
hollows.  It  is,  I  think,  evident  from  fig.  4  that,  as  the 
labium  is  now  constituted,  the  persistence  of  the  deep  incisions 
must  be  a  disadvantage  to  the  nymph,  since  the  smaller 
prey  can  slip  through  the  openings  left  by  them.  I  conclude, 
therefore,  that  these  deep  incisions  are  an  archaic    character 
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which  has  persisted  in  CorduJephyii  alone,  of  all  present-day 
Libellnlidcr.  [As  such,  they  open  to  our  view  a  most  fasci- 
nating vista  of  the  development  of  the  Ainsopterid  labium 
along  its  two  main  lines,  viz.,  the  Libellulid  and  the  Aeschtiid 
forms.] 

Turning  now  to  the  Idocordulina,  we  notice  that  the  larva 
of  i'ordidephya  shews  not  the  slightest  resemblance  to  the 
larva  X,  which  we  have  taken  as  typical  of  that  group.  In 
this  larva,  the  general  form  (large  oval  abdomen,  very  flat ; 
short  legs,  small  head  and  thorax),  and  the  labial  develop- 
ment (a  widely  and  irregularly  torn  outer  edge,  no  warts  or 
dots,  and  few  setae),  make  it  almost  impossible  to  believe 
that  Cordulephya  is  a  member  of  this  stock. 

In  its  habits,  the  nymph  of  Cordulephya  is  altogether 
E\icord iduin .  A  denizen  of  the  secluded  corners  of  streams, 
living  quite  uncovered  on  the  sandy  bottoms,  it  is  able  to 
move  with  considerable  speed,  and  possesses  a  peculiar  and 
fascinating  mode  of  swimming,  which  may  be  aptly  compared 
to  the  first  regular  strokes  taken  by  a  frog  after  diving, — 
fore-legs  outstretched,  and  hind-legs  taking  slow  and  grace- 
ful strokes  through  the  water.  In  these  habits,  and  in  its 
colour-pattern,  it  is  so  exactly  similar  to  the  larva  of  Ilemi- 
cordulid  (iKsfralid',  that  I  have  held  a  few  of  each  in  my 
hand,  and  have  been  quite  unable  to  distinguish  them,  except 
by  looking  at  the  labium. 

Altogether,  therefore,  the  evidence  of  the  eai'ly  stages  is 
t>ery  strongly  in  favour  of  the  inclusion  of  i^'ordule phyti  in  the 
Eucordulina. 

a.  The  Form  of  fhr  Iinayo. — Under  this  heading,  I  take 
the  study  of  the  imago,  <(p<irt  from  winy-venation .  As  might 
be  expected,  the  evidence,  in  most  respects,  reinforces  that  of 
the  early  stages.  The  robust  head  and  thorax,  and  the 
remarkably  long  legs  of  the  nymph  are  repeated  in  the  imago, 
and  shew  unmistakably  the  Eucordidian  connection.  In 
t'ordulephya^  however,  we  do  not  find  the  corduliform  abdo- 
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men  usually  associated  with  the  Eucordulina.  In  this 
respect,  Cordiihjjhya  resembles  the  Idocorautlna.  It  should 
be  noted,  however,  that  the  abdomen  of  the  larger  species, 
(J.  montana,  is  not  quite  so  cylindrical  as  that  of  C .  pygmcca; 
so  that  the  narrowing  of  the  body  may  be  merely  concurrent 
with  reduction  in  size. 

iii.  The  M  iny-V cnalwn. — A  study  of  the  wing-venation 
of  Cordule/phya  (Plate  xii.,  figs.  1-6)  seems  to  shew  not  the 
slightest  resemblance  to  the  Eucordulina,  but,  on  the  other 
hand,  exhibits  many  close  resemblances  to  the  Idocordulina. 
The  impression  is,  of  course,  mainly  gathered  from  the  region 
of  the  triangles.  Prof.  J.  B.  Needham*  assumes  that,  in  the 
ancestors  of  our  Atiisoytera,  "fore  and  hind-wings  were 
originally  alike,"  and  holds  that  Cordulcphya  is  a  genus  that 
has  perpetuated  this  zygopterous  character.  From  this  basis, 
he  traces  the  development  of  the  Cordidiimt'  by  "differentia- 
tion of  the  fore  and  hind-wings,  brought  about  by  a  number 
of  minor  shifts  of  parts,  and  chiefly  by  the  broadening  of  the 
hind  angle  of  the  hind-wing  and  the  development  of  an  anal 
loop  for  its  support."  Now  it  is  evident,  since  he  takes 
Cordulephya  as  an  illustration  of  his  primitive  wing-type, 
that  he  would  have  us  infer,  that  the  fore  and  hindwings  of 
the  ancestors  of  the  present-day  Corduliin(n  were  alike  in 
being  narrow  and  of  a  zyyopterous  character,  and  that  the 
anal  loop  was  a  rctnoyenetic  development  in  the  Lihellulidoi. 
Neither  the  fossil  record  nor  the  study  of  the  wings  them- 
selves bears  this  out.  The  oldest  fossils  referable  to  the 
I'rofodonata  are  not  zygopterous  but  anisopterous,  though,  as 
might  have  been  expected,  there  is  no  triangle  or  other  highly 
specialised  part,  such  as  we  associate  with  present-day  An- 
isoptera.  The  essential  tendency,  which,  in  our  Zyyoptera, 
resulted  in  enormous  reduction  of  the  basal  areas,  and  so  led 
to  the  petiolate  wing,    is    not  indicated    in  the  earliest  fossils. 


•Ann.  Eiit.  Hoc.  Ainericd,  i.,  4,  1908. 
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Again,  taking  the  evidence  of  the  wings  themselves,  the  fore- 
wings  of  our  A  nisoptera  bear  unmistakable  evidences  of 
greater  reduction  than  the  hindwings,  in  the  greater  amount 
of  bending  undergone  by  the  triangle,  which  is  evident  in 
the  Corduliince,  but  far  more  evident  in  most  of  the  Libellu- 
lincn  :  and  also  in  the  distinctly  compressed  or  slanting 
arrangement  of  the  cells  along  or  near  the  posterior  margin. 

The  point  I  desire  to  emphasise  is,  that  all  the  characters 
of  our  present-day  A  nisoptera  were  developed  out  of  existing 
cell-material.  Needham  himself  admits  it  in  everything 
except  the  anal  loop,  and  he  has  treated  the  development  of 
the  triangles  in  a  very  masterly  manner.  If  his  treatment 
of  ( 'onilcphya  is  correct,  we  must  assume  that  a  remarkable 
caeuogenetic  development  of  a  whole  host  of  anal  cells  in  the 
hmd-wing  was  begun,  continued,  and  perfected  during  the 
development  of  the  Libellu/ida',  bringing  about  the  principal 
differentiation  between  fore  and  hindwings.  One  has,  how- 
ever, only  to  look  at  the  clear  evidences  of  stretching,  in  a 
direction  across  the  wing-length,  undergone  by  the  anal  cells 
of  any  exceptionally  broad-winged  Lihelhdid,  to  see  that  the 
anal  loop  and  the  broad  hindwing  basal  area  is  only  a 
development  of  cells  that  xverc  cdirays  present  there,  right 
back,  through  the  aniso-zygopterid  fossils,  to  the  dawn  of 
the  order.  Further  back  than  that,  we  have  evidence  that 
many  of  the  gigantic  fossil  insects  of  the  Carboniferous  age, 
which  are  now  generally  agreed  to  be  the  ancestors  of  our 
Odonata  amongst  other  orders,  possessed  forewings  that  over- 
lapped  the  hindwings.  (See  the  figure  of  Titanophasma  fayoli 
Brogniart  in  Sharp's  "Cambridge  Natural  History  of  In- 
sects,"  p.   276.) 

I  assume,  therefore,  contrary  to  Needham 's  hypothesis, 
that  a  moderately  broad  basal  area  of  the  hindwing  was 
originally  present  in  the  older  Anisoptera,  and  that  in  this 
area  there  were  a  large  number  of  unarranged  cells,  from 
which,  by  various  degrees  of  rear7'angement  and  readjust- 
ment,   the  different   kinds   of  anal   loops  and   supports   now 
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found  in  the  Aeschnidce  and  Libellulidce  took  their  rise.  As 
it  is  not  the  purpose  of  this  paper  to  deal  fully  with  this 
question,  I  will  now  proceed  to  consider  the  development  of 
Cordidephi/a  from  this  new  standpoint. 

The  Eucorduliaa  relationship  of  Cordnlephya  being  so 
clearly  indicated  in  its  early  stages,  as  well  as  by  some  of  the 
imaginal  characters,  we  have  to  seek  an  explanation  of  the 
remarkable  character  of  the  wing- venation,  and  its  appar- 
ently Idocordidutn  connection,  from  the  premises  above 
stated.  It  is,  I  think,  evident  that  Cordulephya,  instead  of 
being,  as  Needham  supposed,  an  archaic  and  generalised 
form,  is  (t  highly  specialised  and  reduced  form,  descended 
from  the  same  ancestors  as  the  rest  of  the  Eucordulina,  after 
that  group  had  become  differentiated  from  the  Idocordulina. 
In  that  case,  the  resemblance  in  wing-venation  to  the  Idocor- 
dulina is  purely  a  resemblance  of  converyence,  brought  about 
by  extreme  reduction.  I  give  the  following  reasons  in  sup- 
port of  this  statement :  — 

A.  The  absence  of  generally  recognised  archaic  characters 
in  the  venation. — Notice  particularly  the  freedom  from 
supernumerary  cross-veins,  the  strong  formation  of  the  bridge 
with  no  supplementary  bridge-crossveins,  and  the  conver- 
gence of  M4  and  Cuj  in  the  f orewing  ;  also  the  arculus-sectors, 
which  shew  some  tendency  towards  fusion. 

B.  The  rcniarhable  flight  and  habits  of  the  imago. — These 
seem  to  me  to  point  to  a  high  degree  of  specialisation,  brought 
about  by  a  strenuous  light  against  adverse  conditions. 

C.  A  comparison  of  the  wing-venation  of  the  two  species 
C.  pygmcta  and  C.  ntontana. — This  is  most  important.  First 
of  all,  throughout  Australia,  wherever  mountain-forms  are 
found,  they  are  almost  certainly  more  archaic  than  the 
allied  coastal  forms.  The  admittedly  archaic  types,  such  as 
Telephlc})ia,  I'etalura,  Austroaeschna,  Synthemis,  and  Syn- 
lestes  are  either  entirely  confined  to  the  mountains,  or  shew 
greater   specialisation   in   their   coastal   representatives.      The 
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explanation  of  this  is  simple,  though  it  has  not  yet  been 
worked  out  in  detail.  Along  the  coast,  with  its  abundant 
rainfall  and  favourable  conditions  for  Odonate  life,  the  older 
indigenous  Odonata  of  Australia  have  had  to  face  a  continu- 
ous invasion  of  new  types.  The  main  army  of  invaders  passed 
into  Australia  via  Torres  Straits,  and  worked  down  along  the 
Queensland  coast  into  New  South  Wales,  and  even  to  Vic- 
toria. Besides  these,  evidence  is  accumulating  that  a  smaller 
number  crossed  via  Timor  and  Port  Darwin,  thence  making 
eastward  to  reinforce  the  main  stream  of  invaders  in  North 
Queensland.  A  few  have  worked  down  the  North-Western 
coastline  ;  about  these  little  is  known,  but  their  effect  on  the 
autochthonous  Odonate  fauna  of  South-Western  Australia 
has  been  very  small  indeed,  compared  with  the  effect  of  the 
main  eastern  invasion  on  those  of  Eastern  Australia.  Besides 
a  large  number  of  LibellulimH  (of  which  subfamily  a  very 
large  majority  of  the  recorded  Austi'alian  species  can  be 
shewn  to  be  invaders),  we  may  instance  Anax  and  H eniianax , 
Macromia,  and  a  number  of  highly  reduced  and  specialised 
C  ce  naff  rioni  nee. 

Now  wherever  these  invaders  have  come  into  competition 
with  the  older  forms,  the  latter  have  either  succumbed,  or 
have  retreated  into  the  mountain-fastnesses,  where  the  con- 
ditions are  more  in  their  favour,  or  have  remained  and  com- 
peted with  the  invader ;  the  result  being,  in  the  last  case, 
that  the  invaded,  and  very  often  the  invader  also,  have 
become  modified  in  a  direction  of  greater  specialisation,  and 
nearly  always  by  reduction.  Many  instances  of  this  could  be 
given,  but  two  will  suffice.  Taking  the  Synthemina,  we  have 
the  three  genera  Syiitlieniis,  Metathemis,  and  Choristhemis, 
of  which  the  first  is  the  least  specialised,  the  other  two  show- 
ing a  distinct  advance  on  it.  Now,  in  Western  Australia,  we 
have  three  species  of  Syntheniis,  none  of  the  other  two 
genera.  In  Eastern  Australia  (excluding  Tasmania),  we 
have  only  fovir  species  of  Syntheniis,  three  being  confined  to 
the   mountains;   four   species   of   Metathemis   found     on     the 
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mountains,  and  one  on  the  coast  also,  but  the  mountain-form 
{M.  i/i/ffafa)  is  smaller  than  the  corresponding  coastal  form 
(ill .  guttata,  var.  2^«//if/a)  ;  and  finally  two  species  of  Ghoris- 
thertiis,  both  coastal  forms  only,  and  both  distinctly  more 
specialised  than  the  other  species.  For  the  other  example,  1 
take  Synlestes  wcyersi,  a  species  that  shews  a  remarkable 
gradation  of  venational  forms.  Specimens  from  the  Blue 
Mountains  are  much  larger  and  more  densely  reticulated  than 
the  coastal  forms,  and  a  series  from  different  localities  can  be 
arranged  to  shew  jfof/ressive  sjjecialisation  by  reduction,  in  a 
most  perfect  manner. 

Comparing  now  the  venation  of  Cordulephya  montana  and 
C.  pygmca,  wc  see,  at  once,  that  the  mountain-form  (C 
/t/oiifana)  is  the  less  reduced.  The  point  specially  to  be 
noticed  here  is,  that  all  this  evidence  is  in  favour  of  the 
"quadrilateral"  triangle  of  Cordulephya  being  "not  primi- 
tive, but  secondarily  derived  from  a  three-sided  one,  and  an 
extreme  case  of  specialisation."*  (I  quote  the  very  words 
used  by  Needham  on  the  four-sided  triangle  of  PentathemAs). 
We  may  svippose  that  the  two  closely  allied  species  now 
existing  were,  in  the  near  past,  one  single  species,  with  a 
range  probably  including  that  of  the  two,  or  of  even  greater 
extent.  It  is,  moreover,  extremely  probable  that  this  species 
had  a  completely  or  almost  comjjletely  recessed  hindwing- 
triangle.  One  portion  of  this  species,  located  in  the  movxn- 
tains,  was  not  faced  with  such  a  strenuovis  task  as  the  other 
portion,  that  along  the  coast.  The  latter,  left  to  fight  the 
invaders  on  its  own  ground,  and,  as  it  were,  being  placed  in 
the  forefront  of  the  conflict,  had  either  to  be  exterminated, 
or  to  conserve  its  resources  so  as  to  make  a  successful  fight. 
The  line  of  defence  adopted  is  a  well-known  one,  and  had 
already  been  carried  out  more  completely  amongst  the 
Odonata,  by  practically  the  whole  of  the  Gcenagrionince;  viz., 
defence  by  reduction,  conservation  of  force  and  material,  and 


*  Loc.  cit.,  p.  276. 
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alteration    of   habits.        Being    unable   to   compete    with    the 
invaders   along    the    LibcUnlid    line     of     development,      Cor- 
dulepliya  began  a  cmiogenetic  dtyarture  towards  zygopterous 
lines.     This  was  confined  to  the  imago,  the  larva  being  appar- 
ently well  able  to  hold  its  own.     This  departure,  aiming  at 
reduction    in    size   together    with    an   alteration   of    habits   of 
flight,  necessitated  a  new  line  of  development  in  wing-vena- 
tion.    The  large  triangles  and  anal  area,  so  necessary  to  the 
soaring  and  skimming  flight  of  Lib'-llulidc',    were  no  longer  of 
value,  and,  to  whatever  degree  these  may  have  been  developed 
in  Cord  III e])/ii/a,  they  had  now  to  be  undone  and  altered  to 
the  new  requirements.     There  set  in,  therefore,  the  opposite 
tendencies  to  those  associated  with  the  Lihelhdido'  in  general. 
Reduction    in    size    meant    particularly     reduction     in     basal 
areas ;    as    the    hindwing    became     narrower,   the     anal     loop 
(whether  it  was  well-formed  or  not  matters  little  here)  became 
more  and  more  reduced,  until  we  see  it  represented  now  in 
C.  pygnio'd  by  two  sti'ong  and  well-formed  cells  ;  a  procession 
instead  of  a  recession  of  the  hindwing-triangle  began,  accom- 
panied  by   a  reduction   in   actual   size   and   an  ascent   of  the 
upper    cross-vein,    re-forming    the    original     "quadrilateral" 
triangle  of  the  older  LihcIUdidce.     In  all  this,  C.  pyymcea  far 
outran  C.   montana,   as  would   have  been  expected.       In    C. 
niDiitaiia,  we  see  an  intermediate  stage,  which  is  very  strong 
evidence  in  favour  of  our  view  of  the  case.     The  hindwing- 
triangle   is   much    irtdrr   than  in   ('.    pyijinaa,   and  much   less 
recessed.     It  appears  that  the  triangle  has  been  stretched  or 
widened  along  the  wing-length  by  the  gradual  narrowing  of 
the  basal  areas,   but  that  the  basal  side  has  not  yet  reached 
a  position  of  stable  equilibrium.     ('.  pyymxea  has  solved  the 
problem  by  shortening  the  triangle,   and  supporting  it  by  a 
second  cubital  cross-vein  placed  well  after  the  arculus.     The 
forewing-triangle  of  C.   niontana    is    also    much    larger    and 
wider  than  that  of  (' .  pyymcea^  and  the  ascent  of  the  upper 
cross-vein  is  less,  so  that  the  triangle  of  the  former  is  more 
normally  shaped.     As  regards   the   anal   loop,   the   reduction 
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to  three  or  four  cells  in  C.  montana  shews  us  still  a  ^vell- 
defined  anal  loop,  especially  in  the  female ;  from  which  we 
may  infer  tliat  the  original  larger  loop  was  also  fairly  well  defined, 
as  in  other  Eucordulina.  Another  interesting  point  is  the 
reduction  of  the  niembranule.  In  C.  montana  9  it  is  still 
present  in  both  wings  ;  in  C.  montana  d*  it  is  absent  from  the 
forewing,  and  present,  though  much  narrowed,  in  the  hind- 
wing.  In  ('.  i)y(jnimi,  both  sexes,  it  is  completely  eliminated, 
being  replaced  in  the  hindwing  by  a  small  tuft  of  hairs 
(Plate  xii.,  figs.  3-6).  Finally,  it  should  be  noted  that  some 
of  the  parts  vmder  discussion  are  still  variable,  a  long  series  of 
G.  'pyanKfa  shewing  considerable  differences  in  the  position 
of  the  "break"  of  the  costal  side  of  the  triangles.  A  few 
specimens  have  normal  hindwing-triangles,  and  a  nearly 
normal  one  in  the  forewing ;  but  by  far  the  greater  number 
incline  to  the  opposite  extreme. 

D.  Comparison  of  the  two  species  apart  from  venation. — 
Two  points  here  are  worthy  of  note.  Firstly,  C.  montana 
has  the  more  corduJiform  abdomen  of  the  two.  This  shews 
that  the  species,  before  reduction,  may  have  had  a  typically 
Eucordulian  abdomen.  I  do  not  think  the  original  abdomen 
was  broadly  corduliform,  but  a  very  good  idea  of  its  probable 
appearance  may  be  gathered  by  comparing  the  abdomens  of 
the  Synthemina;  the  form  in  Synthemis  corresponding  to  the 
original  form  for  Cordulephya,  that  of  Metathernis  being 
similar  to  that  of  ('.  montana,  and  that  of  Choristhemis 
similar  to  that  of  ('.  jnjynuea.  Secondly,  in  the  females  of 
the  two  species,  the  vulvar  lamina  is  more  reduced  in  C .  pyg- 
mcra,  leaving  the  underside  of  segment  9  widely  open,  so 
that  larger  egg-masses  can  be  more  easily  exuded.  Bearing 
in  mind  the  extreme  rapidity  and  timidity  of  the  movements 
of  the  female  during  oviposition,  the  advantage  of  this  to 
C  pyymaa  is  evident. 

E.  The  comparative  sizes  of  the  larvce. — Though  the  imagi- 
nes of  C.  pyynum  and  C.  montana  do  not  differ  very  greatly 
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in  size,  yet  the  larva  of  the  latter  is  remarkably  large,  both 
as  compared  with  that  of  the  former  and  with  its  own  imago. 
In  both  species,  the  larvae  are  large  for  the  size  of  the  imago. 
For  instance,  Diphicodes  huematodes  is  a  larger  insect  than 
C.  pi/gmcea ;  the  larva  is,  however,  smaller.  In  the  case  of 
6'.  montana,  it  is  hard  to  resist  the  conclusion  that  the  imago 
must,  at  one  time,  have  been  a  much  larger  insect.  The 
reduction  in  size  of  the  larvae  has  not  kept  pace  with  that  of 
the  imagines,  because  the  actual  caenogenesis  was  confined  to 
the  vinf/s  and  abdomen  of  the  imagines  only,  (note  the 
Ei/rorduliaji  character  of  head,  thorax  and  legs  still  remain- 
ing). This  may  also  have  been  partly  due  to  the  existence 
of  the  two  broods,  which  I  have  already  explained.  If  the 
species  were  preserved  by  the  complete  sacrifice  of  one  of  two 
broods  in  the  larval  stage,  there  did  not  exist  the  further 
necessity  for  change  that  affected  the  imagines.  But  a  certain 
amount  of  reduction  of  larval  size  must  necessarily  accom- 
pany the  imaginal  reduction ;  and  this  is  still  proceeding, 
without  affectingr  the  Eiirnrdulian  character  of  the  larvae. 

iv.  .1  romparifton  of  the  two  known  Species  of  the  Genus. — 
This  has  already  been  discussed  under  headings  C,  D  and  E 
of  iii.,  with  a  view  to  shewing  that  Cordulephya  is  specialised 
by  reduction.  The  same  argument  is,  of  course,  valid  for  its 
inclusion  in  the  Eucordulina.  It  would,  however,  be  greatly 
strengthened  if  we  could  point  to  one  or  more  species  that  form 
intermediate  links  between  Cordulephya  and  the  main  body 
of  the  Eucordulina.  It  would  be  too  much  to  expect  a  com- 
plete series  of  forms  linking  the  two  together,  but  we  might 
expect  to  find  some  Australian  Corduline,  as  yet  untouched 
by  the  main  stream  of  invaders,  which  would  give  us  an  idea 
of  what  the  ancestor  of  Cordulephya  was  like.  Such  a  form, 
I  venture  to  assert,  may  be  seen  in  H esperocordulia  berthoudi 
Tillyard*,  a  rare  species  found  in    South-Western  Australia. 

*  "  Further  Notes  on  some  rare  Australian  Corduliince  "  These  Proceed- 
ingss  191 1,  p.  376. 
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Although  this  species  is  much  larger  than  Cordulephya,  its 
abdomen  is  scarcely  more  corduliform  than  that  of  C .  mon- 
taiui;  and  it  possesses  a  colour-pattern  of  thorax  and  abdo- 
men which  is  remarkably  similar  to  that  of  Coi'dulephya,  the 
only  difference  being  that  the  red  of  II esperocordulia  becomes 
dull  orange  in  Cordulephya.  If  we  consider  the  extreme 
peculiarity  of  the  colour-pattern  of  these  two  insects,  and 
that  it  is  not  even  approached  by  any  other  known  Corduline, 
we  shall  see  that  it  constitutes  a  strong  argument  in  favour 
of  their  close  relationship.  The  ancestors  of  Cordulephya, 
before  they  came  in  contact  with  the  eastern  stream  of 
invaders,  must  have  been  closely  allied  to  Ilesperocordulia 
as  we  find  it  now.  Points  of  importance,  here,  in  the  wing- 
venation  of  Ilesperocordulia  are  (i.)  the  fact  that  recession 
of  the  hindwing-triangle  is  not  absolutely  accomplished;  (ii.) 
the  fact  that  the  anal  loop  has  no  apical  extension;  (iii.)  the 
fact  that  the  arculus-sectons  are  not  fused.  It  is  not  necessary 
to  suppose  that  the  ancestor  of  Cordulephya  had  prog-ressed 
even  so  far  in  a  Eurordulia/i  direction  as  H esperocordulia 
now  has.  But  even  if  it  had,  it  would  not  yet  have  reached 
a  stable  position,  for  variation  is  still  evident  in  that  species. 
So  much  easier,  therefore,  would  the  start  of  the  reduction- 
process  be.  Placing  the  wings  of  II esperocordulia  berthoudi, 
Cordulephya  inontana  and  C .  pygmcfa  in  order,  side  by  side, 
we  see 

(i.)  Three  consecutive  stages  in  the  reduction  of  the  tri- 
angles, by  procession  from  the  arculus  and  the  ascent  of  the 
upper  cross- vein. 

(ii.)  Three  consecutive  stages  in  the  reduction  of  the  anal 
loop,  from  ten  cells  to  iowx  or  three,  and  then  to  two  strong 
cells  only. 

(iii.)  A  tendency  to  strengthen  the  arculus  by  the  begin- 
nings of  a  fusion  between  the  sectors. 
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I  have  already  discussed*  the  connection  of  Jlesperocordulin 
with  the  EucorduUna,  and  have  given  reasons  why  it  should 
be  included  in  that  group.  We  see,  therefore,  how  it  forms 
the  connecting  link  between  them  and  (Jorduleyhya. 

Reviewing  the  above  evidence  in  toto,  I  conclude,  (i.)  that 
a  Eucordidian  connection  for  Cordulephya  is  proved;  (ii.) 
that  its  apparently  Idocordiduui  relationship  in  wing-vena- 
tion is  due  to  convergence  by  reduction  :  (iii.)  that  the  Eucor- 
ditlian  connection  is  strong  enough  to  justify  us  in  including 
it  in  that  group,  rather  than  placing  it  in  a  separate  group 
of    its    own. 

Note  A. — On  the  Reduction-Process  exhibited  by  Cor- 
dulephya.—The  important  part  played  by  csenogenetic  reduc- 
tion in  the  formation  of  oiir  present-day  Odonata  has  been 
hitherto  ignored,  though  there  can  be  no  doubt  that  it  has 
played  a  far  more  effective  part  than  any  other  form  of 
specialisation.  The  result  of  ignoring  it  has  been  that  a 
highly  erroneous  view  of  the  phylogeny  of  the  families  of  the 
Odonata  is  growing  up.  When  their  life-histories  come  to  be 
written,  I  venture  to  state  that  such  forms  as  many  of  the 
Protonetira  (including  Selysioneura,  claimed  by  Foerster  to 
be  one  of  the  most  promitive  of  Odonate  types),  Hemiphlebia, 
Nanno-phya,  Agrionoptei-a ,  and  many  others  in  which  reduc- 
tion can  be  traced,  will  be  found  to  bo  highly  specialised  by 
reduction,  and  not  truly  archaic  by  comparison  with  other 
existing  forms.  W^e  are  so  especially  apt  to  think  of  Aus- 
tralia as  the  home  of  archaic  forms,  that  we  forget  that 
Europe  and  Asia  possess  forms  equally  archaic.  [Cordule- 
gaster  and  Paheophlehia  are  probably  as  old  as  any  now 
existing).  We  must  not  argue  by  analogy  from  the  distri- 
bution of  the  higher  animals,  for  the  Odonata  are  a  very 
ancient  order,  and  reached  a  high  degree  of  development  long 
before  Australia  was  as  isolated  as  it  now  is.     Nor  have  the 

*  Loc.  cit.,  p. 381. 
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higher  animals  in  Australia  been  subjected,  in  the  same 
degree,  to  the  strenuous  competition  with  immigrants  that 
the   autochthonous   Odonata   have   had   to   undergo. 

As  the  reducfioii-process  alonr/  a  new  line  of  development , 
which  has  been  the  main  factor  in  evolving  Cordulephya,  is 
of  the  greatest  importance,  I  propose  the  term  asthenoyenesis 
(Gr.  MrOei'ij'i,  weak)  for  it,  in  contrast  to  specialisation  in 
development  of  parts  to  form  sfroiif/er  types,  such  as  has  been 
tne  main  line  of  development  of  the  LihelluUda.  The  latter 
may  be  termed  menoyensis  (Gr.  /xei-o?,  strength).  Thus,  we 
should  say  that  the  Anisoptcra  as  a  whole  are  the  menogenetic 
group,  the  Zyyopft  ra.  the  aathenoyenetic  group  of  Odonata. 
A  race  may  follow  a  menogenetic  line  of  development  up  to 
a  certain  standard,  and  then,  like  Cordulephya,  adopt  an 
asthenogenetic  line.  It  is,  of  course,  possible,  though  less  likely, 
for  the  opposite  to  happen. 

Note  B. — On  the  "quadrilateral"  genera  of  the  Lire l. 
LULiD>E.  -  It  seems  very  open  to  doubt  whether  the  four-sided 
triangle,  at  present  found  in  some  of  the  Libellulid  genera,  is 
in  any  case  an  archaic  structure.  It  should  be  borne  in  mind 
that  the  Anisopter'ul  triangle  was  formed  at  a  period  of 
intense  energy  and  development  amongst  the  Odonata,  when 
the  group  probably  occupied  a  far  more  dominant  position 
amongst  the  Insecta  than  it  does  now.  That  being  so,  races 
that  remained  half-way,  adopting  neither  the  anisopterous 
nor  the  zyyopterous  tendency  in  full,  must  very  soon  have 
become  extinct.  The  present-day  "quadrilateral"  LiheUu- 
lidce  are  all  (except  I'eNtaf/ienns,  an  admittedly  specialised 
form)  small  species  in  comparison  with  their  nearest  related 
forms.  That  being  so,  it  is  important  to  enquire  how  far 
asthenogenesis  has  affected  them.  If  the  larvae  are  found  to 
be  highly  developed,  and  the  imagines,  apart  from  the  tri- 
angles, shew  a  general  absence  of  archaic  characters,  the 
balance  of  evidence  is  surely  in  favour  of  their  being  astheno- 
genetic members  of  the  more  highly  specialised  groups.     In 
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this  connection,  I  suggest  a  comparison  of  the  two  species, 
Nanno2^hya{Nannodythemis)  dalei  and  N.  austmlis,  with  Gordule- 
phya  montana  and  C.  pyyimra.  Exactly  the  same  forces  have  been 
at  work  on  the  two  species,  and  the  relative  states  of  the  triangles 
and  surrounding  areas  in  the  two  pairs  are  remarkably  similar. 
But  Nannophya  has  not  attained  the  splendid  zig-zag  flight  of  Cor- 
dulephya,  owing  to  the  persistence  of  the  broader  anal  area  of  the 
hindwing.  In  Nannuphlebia  and  I'etrathemis,  however,  the  flight 
is  very  similar  to  that  of  Cordulephya,  the  basal  areas  being 
more  reduced. 

As  regards  Neophya  and  Austrophya,  neither  of  these  can 
now  be  claimed  as  being  closely  allied  to  Cordulephya.  Aus- 
trophya is  clearly  an  asthenogenetic  member  of  the  Idocor- 
dulina,  possessing  all  the  characeristics  of  that  group.  Neo- 
pliya  seems  to  me  much  more  open  to  doubt.  We  should  be 
content  to  await  the  discovery  of  its  larva  before  pronouncing 
a  judgment;  but  it  is  quite  possible  that  some  other  African 
genus  exists,  which  will  connect  it  to  a  main  group  in  the 
same  way  that  H es perocordulia  connects  Cordulephya  to  the 
Eticord^ditia. 


EXPLANATION  OF  PLATES  XI.-XIL 

Plate  xi. 

Fit:.  1   —Full-fed  uympli  of  CorduLtphya  montana,  ii.8p.(  x  4). 

Fig. 2.  —  Labium  of  .sauie  (  x  11). 

Fig  3. — Outline  of  labium  of  nymph  of  Cordulephya  pygmo'a  Selys  (  x  22) 

Fig. 4. — Head  of  same,  nhowiiig  labium  in  position  of  rest  (  x  4). 

Fig. 5. — (jizzard  of  same,  showing  chitinous  folds  with  teeth  (  x  20). 

Fig. 6. — Ovum  of  Cordidephya  pygmcp.a  Selys  (  x  45). 

Plate  xii. 

Fig.  1.  —  Cordulephya  pyqmaea  Selys,  $(  x  2^). 
Fig  2. — Cordulephya  montana,  n.sp.,(3(  x2i). 

Fig. 3.— Venation  of  basal  portion  of  wings  of  C.  pygmoea,^{  x  5). 
/i^basal  tuft  of  hairs. 
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Fig. 4.  ^Venation  of  basal  portion  of  wings  of  C  pyg7noea,^{  x  5). 

/i  =  basal  tiifb  of  hairs. 
Fig.5. — Venation  of  basal  portion  of  wings  of  C.  montaiia,^(  x  5), 

m  —  nienibranule. 
Fig.6. — Venation  of  basal  portion  of  wings  of  G.  77iontana,^(  x  5). 

m  =  membranule. 
Fig.7. — Appendages  of  G.  pygmoia,  ^,  dorsal  view  (  x  10). 
■'*:  Fig.8.—  ,,  „  ,,  profile  view(  x  lO). 

Fig. 9. — Appendages  of  G.  montana,  (j  ,  dorsal  view(  x  10). 
Fig.  10.  —         ,,  ,,  ,,  profile  view{  x  10), 

Fig.  11. — Underside  of  segments  8-10  of  C.  ]>j/gmoEa,'^(  x  10). 
Fig.  12. —         ,,  ,,  ,,  ,,    ol  G.  moiUana,'^(x  \0). 

Fig.  13. —Outline  of   inferior   appendage   of    G.  pygmiva,  (J,  sketched  from 

below(  X  10), 
Fig.  14. — Outline   of   inferior   appendage   of   G.   7M07ito7ta,  9i  sketched  from 

below(  X  10). 
Fig.  15. — Tibia  and  tarsus  of  foreleg  of  G.  pygmcea  $[  x  5). 
( I'he  tibial  lamella  is  on  the  underside,  and  cannot  be  seen). 
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ORDINARY   MONTHLY   MEETING. 

August  30tb,   1911. 

Mr.  W.  W.  Froggait,  F.L.S.,  President,  in  the  Chair. 

Mr.  F.  M.  Clements,  M.P.S.,  Stanmore,  was  elected  an  Ordin- 
ary Member  of  the  Society. 

The  Donations  and  Exchanges  received  since  the  previous 
Monthly  Meeting  (26th  July,  1911),  amounting  to  '20  Vols., 
97  Parts  or  Nos.,  26  Bulletins,  2  Reports,  6  Pamphlets,  and 
1  Map,  received  from  57  Societies,  &c.,  and  one  Individual,  were 
laid  upon  the  table. 


NOTES    AND     EXHIBITS. 

By  permission  of  the  Curator  of  the  Australian  Museum,  Mr. 
A.  R.  McCuUoch  exhibited  representatives  of  six  species  of 
fishes  collected  at  Murray  Island,  Torres  Strait — Ghjphisodon 
zoiiatiis  Cuv.  &.  Val.,  Stet/iOJiUis  axillaris  Quoy  &  Gaim.,  Platy- 
g/ossiis  notopsis  K.  &  v.Hass.,  Rhinogohms  neophytus  Gunth., 
Oxi/monacaiithiis  longirostrU  Bl.  &  Schn.,  and  CmiUiigasler 
valeniini  Bleek.,(C.  cinclus  Rich.?).  All  are  well  known  species 
from  the  Indian  and  Pacific  Oceans,  but  do  not  apppear  to  have 
been  recorded  from  Australia. 

Mr.  Fred.  Turner  exhibited  and  offered  observations  on  Poa 
saxicola  R.  Br.,  which  was  collected,  with  numerous  other  grasses 
and  forage  plaftts  on  the  "  Snow-Leases  "  on  the  Australian  Alps, 
by  Mr.  R.  H.  Gowland  who  forwarded  them  to  the  exhibitor  for 
identification.  So  far  as  he  was  aware,  this  was  the  second 
specimen  only  that  had  been  collected  on  the  Australian  con- 
tinent; the  first  having  been  recorded  by  him  in  the  Society's 
Proceedings  for  1893.  I'oa  saxicola  may  be  regarded  as  the  larest 
Australian  grass.      It  was  first  found  on  INIount  Wellington,  Tas- 


mania. 


Mr.  Turner  also  showed  a  number  of  interesting  grasses  indi- 
genous to  North  Australia,  forming  part  of  a  collection  of  forage 
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plants  and  grasses,  which  had  been  received  by  him  for  identifi- 
cation and  report  as  to  their  economic  value  for  stock-feed.  They 
were  :  Andropogoii  sericeus  R.  Br.,  var.  jjo/ystachyns;  AntJnstiria 
frondosa  R.  Mv ;  Ceniothnca  lappacea  Desv.,  probably  a  new 
record  for  this  species;  Chloris  scariosa  F.v  M.,  said  to  1)6  the 
most,  beautiful  grass  in  the  north;  Eriachne  ciliata  R  Br.;  E 
■pallescens  R.  Br.,  probably  a  new  record  for  this  species;  E  squar- 
rosa  R.  Br.;  Heterachne  Brownii  Benth.;  Paidcum  argenteum 
R.  Br.;  Fanicum  Peiiviri  Trin.,  (in  the  Flora  Austr.,  vii.,  p.481, 
this  gia.ss  isqueried  as  a  variety  of  Paiiicum  foliosum  R.  Br.,  but 
Ttinius'  name  deserves  to  be  restored  to  this  plant  as  it  appeais 
to  be  a  good  species)  ;  Panic^im  trichoides  Sw.;  Pollinia  articu- 
lata  Tiin.;  Rotthoellia  excdtata  Linn  ;  and  Sorghum  intrans  F.v.M. 

Mr.  A.  A.  Hamilton  communicated  a  Note  on  the  correct 
identification  of  a  grass  exhibited  at  the  INIeeting  in  May,  under 
tlie  name  of  Panicum  glahriivi  Gaud.,  but  which,  he  contended, 
was  Digitaria  didactyla  Willd.  As  the  specimens  in  question 
were  subsequently  sent  to  England  for  determination,  and  were 
not  at  present  available  for  comparison,  the  point  at  issue  remains 
undecided. 

Ml-.  Cheel  exhibited  specimens  of  Digitaria  didactyla  Willd., 
[Pimicum  didactylum  Ivunth)  to  be  found  plentifully  at  Parsley 
Bay.  The  specimens  were  determined  by  Dr.  Otto  Stapf,  who 
says  that  the  species  was  collected  by  F.  W.  Sieber  at  Port  Jack- 
son, or  in  the  neighbourhood,  as  long  ago  as  1823,  and  distributed 
by  him  in  his  "Agrostotheca,"  No.72.  It  has  since  been  found 
on  one  of  the  lawns  in  the  Botanical  Gardens(E.  Cheel;  January, 
1903);  Watson's  Bay(0.  A.  White;  October,  1910);  and  at  Bondi 
(W.  F.  Blakely;  November,  1910). 

Dr.  J.  B.  Cleland  exhibited  specimens  of  adults  and  larvte  of 
Culex  austrcdis  Erichs.,  (C  crucians  Walk.).  These  had  been 
identified,  through  Mr.  E.  E.  Austen,  by  Mr.  Edwards,  of  the 
British  Museum.  The  larvae,  from  which  some  of  the  adults  were 
hatched  out,  were  found  in  shallow  pools  of  water  near  tlie  sum- 
mit of  Mount  Kosciusko  at  a  height  of  6,000  feet  in  December, 
1910.     The  pools  were  formed  by  the  melting  of  patches  of  snow, 
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which  funned  puits  of  their  boundaiies.     Their  shullowiiess  would 
alluw,  during  the  day-lime,  of  suliicient  warmth  from  the  sun  to 
enable  development  to  proceed.     Adults  were  found,  biting  duriri"- 
the  day-time,   amongst  trees  at  a  lower  level  (about  5,000  feet) 
near  the  Hotel  Kosciusko.     This  species,    which   is  one  of  the 
earliest  Australian  forms  recorded,  seems  previously  to  have  been 
taken  only  in  Tasmania,  and  at  Marysville,  Victoria.     It  will  be 
interesting  to  ascertain  whether  its  habitat  is  restricted  to  high 
and  cold  districts.     Its  occurrence  in  Tasmania  and  at  Kosciusko 
is  of  considerable  interest,  being  another  of  the  liidvs  connecting 
the  faunas  of  these  parts.     Dr.  Cleland  also  showed  an  aboriginal 
stone  axe-head,  picked  up  amongst  the  remains  of  kitchen  mid- 
dens and  fragments  of  aboriginal  bones  on  the  slopes  of  a  sandhill 
overlooking  the  northern   end  of   Cronulla  Beach,  within  three 
miles  of  Captain  Cooks  first  landing-place  in  Botany  Bay.     He 
also  mentioned   that,  at  the  end   of  June,   he  had  met  with  a 
white-bellied   Sea-eagle   {Ilalinctus  leucogaster  Gm.)  dwelling  so 
close  to  Sydney  as  an   unfrequented  arm  of  Middle  Harbtur. 
Here  it  had  its  massive  nest  in  a  large  tree  about  30  feet  fic^m 
the  ground  on  a  hill-slope  covered  with  trees  and  shrubs.     From 
its  attentions  to  the   neighbourhood  of  the  nest,  this  structure 
was  probably  then  in  use. 

Mr.  A  S  Le  Souef  showed  the  skin  of  a  very  dark  .specimen 
of  the  Vulpine  Wialanger  (Trichosurus  vulpecula)  from  Yallup, 
W.A.,  [per  faNour  of  the  Director  of  the  Perth  Museum  and  Art 
Gallery].  The  hair  on  the  back  is  long,  and  silky  and  black; 
under  fur  grey,  the  breast  white.  T.  vulpecula  seems  to  vary 
more  in  West  Australia  than  in  the  East,  where  melanism  is 
very  infrequent,  although  general  in  T.  canimis. 

Dr.  Petrie  (for  Dr.  Chapman)  showed  a  Posidonia  fibre-ball 
picked  up  on  Balmoral  Beach;  and  he  reported  that  the  beaches 
round  Middle  Harbour  were  strewn  with  Posidonia  after  the  S.E. 
gale  of  last  week. 

l^r.  D'Ombrain  exhibited  some  remarkable  undetermined  chry- 
salides encased  in  leaves,  from  Springwood;  and  also  the  eggs  of 
an  undetermined  insect. 
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DESCRIPTIONS  OF    NEW   SPECIES  OF  AUSTRALIAN 

COLEOPTERA. 

By  Arthur  M.  Lka. 

Part  IX. 

(Plate  xvii.) 

Family  STAPHYLINID^. 

ffiDICHIRUS    OENICULATUS,  11. Sp. 

Head,  prothorax,  and  mesosternum  red;  elytra,  abdomen,  and 
metastenium  black:  appendages  (knees  infuscated)  flavous.  With 
rather  stiff  scattered  setae  or  hairs. 

Head  somewhat  wider  than  long,  gently  convex,  with  fairly 
large,  scattered  punctures.  Antenna  thin,  extending  almost  to 
tip  of  elytra.  Prothorax  slightly  longer  than  wide,  slightly  wider 
than  head,  widest  at  about  the  apical  fourth,  thence  oblique  to 
near  base,  which  is  rounded  ;  with  moderately  numerous  distinct 
punctures,  most  of  which  are  in  irregular  longitudinal  series. 
Elytra  shorter  and  narrower  than  prothorax,  sides  rounded,  apex 
incurved  to  middle;  Avith  punctures  the  size  of  those  on  prothorax, 
but  more  evenly  distributed.  Abdomen  long,  and  tipped  with 
two  acute  spines;  four  basal  segments  with  dense  and  coarse 
punctures,  except  at  their  tips,  the  two  apical  segments  with 
smaller  punctures.  Legs  rather  long,  fi'ont  tarsi  strongly  inflated. 
Length  7,  to  apex  of  elytra  2i  mm. 

Ilab. — Victoria  :  Timboon(H.  W.  Davey). 

Close  to  (E.  rubricollis,  and  (E.  tricolor;  from  the  former,  dis- 
tinguished by  its  much  paler  legs  and  i-ed  head;  and,  from  the 
latter  (to  Avhich  it  is  closer),  by  its  black  elytra. 

ScoP.EUS  ROTUNOicoLLis  Macl.(now  SuNius). 

I   have  recently  examined  the  type  of  this   species.     It  is  a 

S'linius,  close  to  *S'.  brevicollis,  but  slightly  smaller,  and  with  the 

markings  on   the  elytra  of  one  specimen  confined   to  the  basal 

third;  and,  on   the  other,  to   the  basal   two-thirds;  the  antennae 
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are  also  shoi-ter.     The  punctures  on  both  head  and  prothorax  are 
of  the  characteristic  form  of  those  of  Sii7iiiiK. 

Family  PSELAPHID^E. 

The  late  Rev.  R.  L.  King's  Collection  was  allowed  to  get  into 
extremely  poor  condition  before  it  was  acquired  by  the  Australian 
Museum,  but  the  Pselaphidce  and  Scydmcenidce  fortunately  escaped 
desti'uction,  a  fate  tliat  befell  some  of  his  types  in  other  families. 

In  Sydney,  recently  (September,  1910),  I  examined  his  types  of 
Pt^elaphidcf,  as  well  as  those  of  Macleay's  from  Gayndah.  The 
types  of  all  their  species  are  there,  with  the  following  exceptions. 

Tyrus  VicTORiiE  King  (now  Palimbolus). 

Described  from  Castelnau's  Collection,  and  probably  never 
retained  by  King.  The  species  supposed  to  be  this,  was  described 
by  Raifray  as  a  Didimoprora,  and  consequently  is  now  referred 
to  PalimboluK.     It  is  not  represented  at  all  in  the  King  Collection. 

Bryaxis  insignis  King  (now  Rybaxis). 

This  species  is  represented  in  the  Australian  Museum  by  two 
Tweed  River  specimens,  that  were  apparently  taken  by  myself, 
and  were  certainly  never  seen  by  King.  The  species,  however,  is 
the  same  as  the  one  identified  by  Raffray. 

EuPLECTUs  Excisus  King(now  Euplectops). 

The  specimen  in  the  Howitt  Collection,  redescribed  in  Proc. 
Roy.  Soc.  Victoria,  1910,  p.l3,  as  the  type  or  a  cotype  of  this 
species,  appears  to  be  really  the  type.  There  is,  in  the  King 
Collection,  a  specimen  labelled  "  Euplectus  excisus  R.L.K.(?)" 
but  it  is  from  Cape  Schank,  and  does  not  agree  well  with  the 
original  description. 

Tyrus  Howitti  King  (now  Tyromorphus). 

Rytus  Victoria  King. 

Bryaxis  atra  King(now  Eupines). 

BvTHiNUS  NIGER  King(now  Eupines). 
The  types  of  these  species  are  in  the  Howitt  Collection,  and 
are  not  represented  at  all  in  King's. 
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In  addition  to  tlie  specimens  mounted  on  cardboard,  there  are 
numerous  others  mounted  as  slides  for  the  microscope,  with  the 
names  scratched  on  the  glass. 

Many  of  the  carded  specimens  were  extremely  dirty;  I  obtained 
permission  to  float  oiT  and  clean  some  of  these,  and  note  of  them 
as  follows  : — 

TycHUS  OBLiQUUS  King  (now  Eupines). 
The  types  are  males.  The  abdomen  has  a  small  tubercle  near 
the  apex  of  the  second  segment  on  the  under-surface.  The  legs, 
at  least  the  four  hind  ones,  are  unarmed,  but  I  was  unable  to 
examine  the  front  ones  very  clearly  on  either  specimen.  The 
tenth  joint  is  very  curious,  being  placed  obliquely  to  the  rest  of 
the  antennae.  There  is  also  a  male  mounted  as  a  slide.  The 
species  is  omitted  from  Raffray's  recent  monograph  in  Wytsman's 
"Genera  Insectorum." 

Eupines  Victoui^  Ki"g- 
The  types  are  females.     They  appear  to  be  partly  dark  speci- 
mens of  Eupines  polita  Km(;{B7'yaxis  of    King),  judged  by  the 
types  of  that  species,  and  they  agree  in   all  details  with  female 
specimens  in  my  collection,  identified  as  E.  polita  by  Raffray. 

Eupine.s  geminata  King. 
There  are  two  specimens  in  the  Collection,  one  certainly  female, 
the  other  probably  so;  but,  on  being  floated  off,  its  under-surface 
was  so  dirty,  that  it  could  not  be  carefully  scrutinised,  and  the 
legs  were  so  huddled  together  that  thev  could  not  be  examined 
for  armature. 

Rytus  corniger  King. 
In  general  appearance  very  close  to  R.  Kimji,  but  much  paler, 
and  with  the  elytral  punctures  smaller;  it  is  also  more  sparsely 
clothed. 

Batrisus  CYCLOPS  King  (now  Batrisodes). 
Brtjaxis  hirta  Macl. 
The  types  of  these  were  compared  side  by  side,  and  found  to 
be  identical.     King's  is  the  older  name.     Raffray  (Proc.  Linn. 
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Soc.  N.  S.  Wales,  1900,  p.  137,  PI.  x.,  fig.  28),  described  and 
figured  as  A',  cyclops,  a  species,  t'ruin  the  tyi>e  of  /i.  ijirdjfu, 
which  he  supposed  to  be  identical  with  B.  ct/clops:  but,  in 
this,  he  was  evidently  mistaken,  as  B.  ci/clops  is  a  distinct 
species.  The  species  he  doubtfully  described  as  B.  Jtnt<t  (p. 
139)  was  correctly  identified. 

Batrisus  Elizabeth.e  King  (now  Batrisodes). 

A  small,  pale  species,  base  of  abdomen  on  up])er  sni'faco 
with  three  impressions  occupying  almost  the  entire  width,  the 
median  one  as  wide  as  the  others  conjoined.  The  dorsal  stria 
on  each  elytron  is  strong,  and  continued  to  well  beyond  the 
middle.  The  legs  are  apparently  unarmed,  and  the  type  is 
evidently  a  female. 

Batrisus  conspicuus  King  (now  Mesoplatus). 
MfsoplatuK  J/iisfi'i'si  Ivafi'r. 

There  are  two  female  specimens  standing  under  this  name 
in  the  King  Collection,  although  but  one  was  known  to  King 
when  the  species  was  described.  Raffray  subsequently  de- 
scribed the  species  as  Mesoplatus  Mastei-si  ;  both  he  and  King 
referred  to  its  resemblance  to  M .  harhatus. 

Batrisus  nobilis  King  (now  Tvhoaiorphus). 

In  Proc.  Roy.  Soc.  Vic.  1910,  p.  149,  with  some  slight 
doubt  I  identified  a  Batrisodes  as  belonging  to  this  species ; 
but  the  type  of  B.  nohUis  is  not  even  near  Batrisodes,  as  its 
abdomen  is  strongly  margined.  Its  legs  are  unarmed,  but  as 
the  under-surface  of  its  abdomen  is  feebly,  longitudinally 
'impressed,  it  is  possil)ly  a  male.  The  head  is  shallowly,  longi- 
tudinally impressed,  the  impression  at  its  hind  end  being  marked 
by  two  foveas.  The  prothoi-ax  has  a  biarcuate  impression  near 
the  base.  The  dorsal  stria  on  each  elytron  is  represented  by 
a  small  basal  fovea,  behind  which  is  a  very  faint  longitudinal 
impression.  There  are  fairly  distinct  punctures  on  the  whole 
of  the  upper  surface. 
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A  second  specimen  is  in  the  Macleay  Museum,  from  Rope's 
Creek.  I  did  not  examine. the  palpi  of  the  type,  having  com- 
pared it  with  the  Rope's  Creek  specimen,  and  intending  t* 
look  at  those  of  the  latter  very  carefully.  The  latter  specimen, 
however,  has  one  palpus  entirely,  and  the  other  partly  miss- 
ing. It  is  impossible,  therefore,  to  be  sure  as  to  its  genus, 
but  it  appears  to  belong  to  Tyromorphus. 

Faronus  punctatus  King  (now  Somatipion). 
Somatipion  glohuUfer  Schfs, 
There  are  two  King  George's  Sound  specimens  in  the  Mac- 
leay Museum,  that  agree  well  with  the  description  and  Raf- 
fray's  figure  of  Somatipion  glohulifer;  they  also  agree  with 
the  type  of  Faronus  punctatus.  The  remarkable  median  line 
on  the  upper  surface  of  the  abdomen  is  quite  as  distinct  on 
King's  type  as  on  any  other  of  the  numerous  specimens  before 
me,  but  no  mention  of  it  was  made  by  King. 

Bryaxis  ^quata  King  (now  Eupines). 
Eupinoda  diver sicornis  Raffr. 
There  are  five  female  specimens  standing  under  the  name 
of  (pquata  in  the  King  Collection.  In  the  Macleay  Museum, 
there  is  a  specimen  from  Elizabeth  Bay,  labelled  as  the  male 
of  B.  (fquata,  and  the  ninth  joint  of  the  antennje  is  as 
described.  This  specimen  agrees  with  others  in  my  collection, 
identified  by  Raffray  as  his  Eupinoda  diversicornis,  and  it 
agrees  well  with  his  description  and  figure  of  the  antennae. 
In  his  recent  monograph,  the  species  is  transferred  to  Eupines. 

Rytus  emarginatus  King. 
On  the  card  bearing  the  presumable  types  of  this  species, 
there  are  four  specimens.  One  is  a  male,  and  agrees  with  the 
description ;  in  general  appearance  it  is  extremely  close  to 
R.  Kingi,  but  its  cephalic  structure  is  not  quite  the  same,  and 
its  punctures  are  finer.  Two  of  the  others  are  females  of  the 
species,  but  the  fourth  specimen  belongs  to  Batraxis  Armi- 
tagei. 
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Sagola  Australle,  n.sp. 

9  .  Reddish-castaneous,  head  and  pronotum  somewhat  darker 
than  elsewhere.  Moderately  clothed  with  rather  long,  yel- 
lowish pubescence. 

Head  transverse:  with  two  rather  large  interocular  fovete; 
in  front  with  two  wide  antennary  ridges,  separated  by  a  nar- 
row and  rather  deep  impression.  Antennae  extending  to 
about  basal  third  of  elytra,  of  almost  even  width  throughout. 
Prothorax  slightly  wider  than  head,  and  slightly  wider  than 
long,  widest  near  apex,  thence  oblique  to  base ;  with  a  large, 
deep,  median  fovea  near  base,  sides  near  base  foveate.  Elytra  at 
base  slightly  wider  than  widest  part  of  prothorax,  sides  gently 
increasing  in  width  to  near  apex;  each  with  a  strong  subsutural 
stria  marked  by  several  small  but  deep  impressions  near  base, 
dorsal  stria  represented  by  a  deap  subbasal  fovea,  and  a  short 
groove  not  quite  extending  to  middle.  Ahdomen  large, 
strongly  margined,  sides  dilated  to  beyond  the  middle,  apex 
pointed.      L^z/s  not  very  long.     Length  '^\-'i\  mm. 

Hah. — New  South  Wales  (Macleay  Museum). 

I  have  described  the  four  specimens  before  me,  although 
they  are  all  females,  as  the  genus  is  an  interesting  one,  and  is 
now  *first  recorded  from  the  mainland.  The  species  is  readily 
distinguished  from  .V.  Tasmanuv,  by  its  very  different  elytral 
impressions. 

Batrisodes  sculpticollis,  n.sp. 

cT.  Flavous.     With  rather  long,  sparse,  pale  hairs. 

Head,  slightly  convex,  a  shallow  median  line  from  base 
almost  to  middle  ;  a  deep  groove  on  each  side  of  middle,  start- 
ing level  with  the  eye,  and  opening  out  near  antennas,  so  that 
the  antennary  ridge  is  very  distinct :  punctures  sparse  and 
rather  indistinct.  Prothorax  widest  at  about  apical  third, 
where  the  width  is  about  equal  to  the  length,  each  side  in 


*  There   are  specimens  of   the  genus  from   Mount  Kosciuskf)  in  the  Aus- 
tralian Museum. 
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front  with  a  small  punctate  space  ;  disc  strongly  elevated  along 
middle,  and  then  abruptly  cut  away  and  irregular,  the  apex 
strongly  elevated;  towards  each  side  with  a  curved  impression, 
commencing  near  the  base  in  a  fovea,  another  fovea  in  the 
middle  connected  with  the  lateral  ones ;  and  several  small 
basal  fovese  ;  without  conical  tubercles  towards  base.  Elytra 
rather  short,  with  a  fairly  large  impression  between  each  side 
and  suture,  from  which  a  dorsal  stria  can  be  traced  almost 
to  middle ;  shoulders  unarmed ;  punctures  sparse  and  racher 
indistinct.  Ahdonien  on  upper  surface  with  feeble  tubercles 
somewhat  obscuring  the  basal  impressions  ;  lower  surface  feebly 
flattened  along  middle.  Legs  rather  long  and  apparently 
unarmed.      Length,    2mm. 

Hah. — N.  S.  Wales:  Blue  Mountains  (E.  W.  Ferguson). 

The  punctate  latero-frontal  spaces  of  the  prothorax  are 
much  as  in  B.  ajjicicollis,  but  that  segment,  from  the  side, 
appears  to  have  two  deep  notches  in  front,  the  notches  leaving 
a  strong,  blunt,  sublaminate  projection  in  front,  and  an  acute 
projection  between  the  front  and  middle  (from  certain  direc- 
tions, two  acute  projections  can  be  seen).  From  directly  in 
front  it  appears  to  be  triangularly  elevated  at  apex,  then  with 
two  small  acute  elevations,  and  then  with  the  middle  strongly 
raised  and  feebly  notched.  The  prothorax  of  B.  insignicolUs, 
when  viewed  from  the  side,  appears  somewhat  similar  ;  but 
the  notches  are  not  so  deep,  it  has  no  acute  elevations,  and 
the  frontal  one  is  much  smaller  and  less  prominent;  from 
directly  in  front  it  appears  very  different. 

From  some  directions,  the  medio-lateral  grooves  of  the 
head  appear  to  be  regularly  and  deeply  cut  ;  but,  from  others, 
each  appears  foveate  at  its  base,  with  a  narrow  groove  opening 
out  in  front.  On  the  type,  only  six  joints  of  each  antenna  are 
left :  they  are  rather  thin,  the  second  joint  as  long  as  the  first 
(but,  from  some  directions,  appearing  decidedly  longer),  and 
the  fifth  slightly  longer  than  the  fourth  or  sixth.  I  have 
described  the  specimen,  however,  as  the  sculpture  of  the  pro- 
thorax is  very  peculiar. 
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Batrisodes  laticollis,  n.sp. 

cf.  Flavous.     With  rather  long  pale  hairs. 

Ilea,!  rather  convex,  and  with  a  feeble  median  carina:  near 
each  eye  with  a  round  fovea  opening  out  in  front ;  antenn^ry 
ridges  very  conspicuous;  punctures  rather  indistinct  An- 
tennas long  and  rather  thin,  second  joint(  as  viewed  from  the 
side)  distinctly  shorter  than  first,  third  and  fourth  shortest  of 
all,  seventh  slightly  longer  than  sixth  or  eighth,  ninth  and 
tenth  each  almost  as  long  as  seventh  and  eighth  combined, 
eleventh  longer  and  wider.  Prothorax  decidedly  transverse, 
suddenly  inflated  at  apical  third,  the  inflated  space  rather 
densely  punctate ;  from  middle  of  disc,  which  is  notched,  to 
apex  irregularly  sculptured  ;  towards  each  side  with  a  dis- 
tinctly impressed  line,  commencing  near  the  base  in  a  fovea, 
an  irregular  subbasal  median  fovea  connected  with  the  lateral 
ones,  its  sides  marked  by  two  feeble  tubercles  ;  at  extreme  base 
with  a  few  small  fove;e.  Elytra  about  as  long  as  wide ;  shoul- 
ders oblique,  and  scarcely  armed  ;  dorsal  striae  not  traceable 
to  middle,  but  towards  base  very  distinct  :  punctures  sparse 
and  small.  Abdomen  with  a  few  feeble  tubercles  obscuring 
the  impressions  at  base  of  upper  surface  ;  flattened  along 
middle  of  under-surface,  apex  with  a  small  fovea.  J^f'f/s  long 
and  apparently  unarmed.     Length  2  (vix)  mm. 

Ilab. — New  South  Wales  (type  in  Macleay  Museum). 

i'he  apex  o*^  the  prothorax,  at  a  glance,  seems  somewhat  as 
in  B  apicicollis,  but  is  essentially  different :  the  prothorax 
itself  is  decidedly  wider,  the  punctate  latero-frontal  spaces  are 
less  convex  and  less  rounded  :  the  elytra  are  shorter,  with 
rather  more  di.stinct  punctures,  au<l  with  more  deeply  im- 
pressed striae.  Ti^ere  is  also  a  considerable  difference  in  colour, 
although  this  may  be  individual  rather  than  specific.  At 
first,  it  almost  appears  to  be  a  small  pale  form  of  B.  gibbicollis, 
but  the  prothorax  of  that  species,  when  viewed  from  behind, 
appears  to  have  a  deep  basal  fovea,  in  front  of  which  is  an 
elevated  ridge  that  terminates  (at  the  notch)  in  advance  of  the 
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punctate  spaces.  In  the  present  species,  the  surface  in  front 
of  the  foveae,  although  convex,  does  not  appear  to  be  ridged, 
and  the  notch  (when  viewed  from  behind)  appears  to  be  be- 
hind the  punctate  spaces.  The  excavated  parts  at  the  apex 
are  also  not  quite  the  same,  although  partly  obscured  by 
clothing  in   both   species. 

Batrisodes  macrocephalus,  n.sp. 

O*.  Dark  castaneous,  appendages  somewhat  paler.  With 
comparatively  short,  depressed  clothing. 

Head  large,  strongly  convex;  with  a  large,  deep,  irregular 
fovea  close  to  base  on  each  side  of  middle  ;  densely  and  coarsely 
punctate.  Antennae,  for  the  genus,  not  very  thin,  ninth  and 
tenth  joints  each  about  as  long  as  wide.  Prothorax  moderately 
transverse,  about  as  wide  as  head  across  eyes;  apex  narrow, 
then  sides  strongly  rounded  to  middle,  and  thence  (commenc- 
ing at  a  small  spine)  strongly  coarctate  to  base,  two  narrow 
carinae  marking  off  a  very  narrow  median  line,  which  com- 
mences in  a  subbasal  fovea  ;  sides  irregularly  foveate  ;  between 
middle  and  each  side  with  two  narrow  carinae,  commencing 
near  the  base  (where  they  are  conjoined)  in  a  small  but  very 
acute  tubercle  or  spine;  witli  distinct  pvuictures.  Elytra  con- 
vex, about  as  long  as  wide,  shoulders  oblique,  and  each  with 
a  feeble  tubercle,  dorsal  striae  traceable  only  at  about  basal 
fourth ;  with  fairly  numerous,  clearly  defined  punctures. 
Abdomen  with  rather  small  but  distinct  punctures,  base  of 
upper  surface  with  Ihe  lateral  impressions  wide,  and  the 
median  very  small  ;  under-surface  feebly  concave  along  middle, 
the  apical  segment  with  a  wide  shallow  impression.  Legs  not 
very  thin  ;  four  front  tibiae  thickened  about  middle  ;  the  hind 
pair  longest,  somewhat  curved,  and  thickened  towards  apex; 
middle  trochanters  each  with  a  small  acute  tooth,  the  hind 
ones  each  with  a  small  strongly  curved  tooth.  Length  14-2 
mm. 

9  .    Differs  in  having  the  head  smaller  and  less  convex,  the 
fovepe  much  smaller  and  disconnected,  the  shoulders  less  promi- 
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nent,  iinder-surface  of  abdomen  gently  convex  along  middle, 
and  legs  unarmed. 

JIah. — Queensland:  Wide  Bay  and  Gayndali  (Macleay 
Museum). 

The  head  of  the  male  is  unusually  large  and  convex  for  the 
genus  :  the  two  large,  basal  fovese  are  feebly  connected  across 
the  middle.  The  teeth  of  the  hind  trochanters,  although  hook- 
like, and  very  distinct  from  some  directions,  are  usually  diffi- 
cult to  see,  especially  on  old  and  dirty  specimens. 

Batrisodes  bifoveiceps,  n.sp. 

^.  Reddish-castaneous.  appendages  slightly  paler.  ]\Ioder- 
ately  clothed  with  comparatively  short,  suberect  pubescence. 

Head  moderately  large  ;  with  two  very  large,  deep,  irregu- 
lar foveas,  separated  by  a  strong  ridge,  which  is  transversely 
impressed  near  its  base  ;  punctures  of  moderate  size,  and 
rather  numerous.  Antennae,  for  the  genus,  not  very  thin. 
P rot li 01(1.1  feebly  transverse,  sides  increasing  in  width  from 
apex  to  middle,  where  there  is  a  feeble  tubercle,  thence 
coarctate  to  base  ;  a  carina  along  middle  almost  from  base  to 
apex,  narrowly  impressed  along  its  middle  ;  on  each  side  of 
middle,  near  ba.se,  with  a  small  acute  tubercle  or  spine,  mark- 
ing the  starting  point  of  two  slightly  diverging  carina?;  each  side 
of  base  with  a  fovea,  marking  the  end  of  a  lateral  impression, 
the  foveae  not  connected  with  the  median  one,  which  is  very 
small.  Elytra  much  as  in  the  preceding  species,  except  that 
the  punctures  are  rather  smaller.  Abdomen  as  in  the  preced- 
ing species,  except  that  the  punctures  are  much  less  distinct. 
Legs  rather  stout ;  four  hind  trochanters  with  small,  acute 
teeth.     Length  14-2  mm. 

9  .  Differs  in  having  the  head  smaller  ;  the  foveae  much 
smaller,  shallower,  and  disconnected  :  a  feeble  carina  between 
them  ;  abdomen  moderately  convex  along  middle  of  ifnder- 
surface,  and  legs  unarmed. 

llab. — Queensland:  Brisbane  (Macleay  Museum). 
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Allied  to  the  preceding  species,  but  the  head  of  the  male 
not  quite  so  large  or  convex,  and  the  punctures  sparser  and 
considerably  smaller.  The  foveae  are  considerably  larger,  more 
open,  less  basal,  and  of  a  different  shape.  From  some  direc- 
tions, the  head  appears  to  have  a  large,  median,  elongated 
tubercle.  The  median  carina  of  the  prothorax,  from  some 
directions,  appears  solid  ;  but,  from  others,  an  impressed  line 
can  be  traced  down  its  middle.  The  teeth  of  the  hind 
trochanters  are  rather  short,  subtriangular,  and  not  at  all 
curved. 

Batrisodes  rugicornis    Raffr. 

Including  a  co-type,  there  are  now  before  me  (from  Glen 
Innes,  Murrurundi,  and  Hunter  River,  in  New  South  Wales ; 
and  Dalveen  in  Queensland)  37  specimens  of  this  species ; 
but,  as  they  all  have  the  hind  trochanters  with  a  long  curved 
tooth,  they  are  doubtless  all  males.  I  have  seen  no  specimens 
that  can  be  confidently  identified  as  females. 

Batrisodes  hamatus  King. 

There  are  before  me,  eleven  specimens  of  this  species ;  eight 
are  reddish-castaneous,  but  three  are  flavous,  and  agree 
exactly  in  sculpture  with  the  darker  ones.  The  female  differs 
from  the  male  in  being  slightly  larger,  and  more  robust ;  the 
unaer-surface  of  abdomen  more  convex,  and  the  trochanters 
unarmed. 

Batrisocenus  tibialis  King. 

The  female  of  this  species  differs  from  the  male  in  having 
all  the  trochanters  unarmed,  the  front  tibiae  simple,  the 
under-surface  of  abdomen  more  regularly  convex,  and  the 
head  less  convex  along  middle. 


*» 


•  EuPiNES  plavoterminalis,  n.sp. 

cf.    Of  a  dingy  piceous-brown,  legs  somewhat  paler,  head 
blade,  apical  joint  of  antennae  flavous.    Almost  quite  glabrous. 
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Head  rather  small,  with  two  very  feeble  impressions  in 
front.  Antennae  rather  long  and  thin,  ninth  joint  rather 
small  but  distinctly  larger  than  eighth,  and  about  one-half 
the  size  of  tenth,  eleventh  ovate.  Frothorax  moderately 
transverse,  widest  slightly  in  advance  of  middle,  the  sides 
thence  oblique  to  base.  Eh/fra  rather  large,  sides  rounded 
and  dilated  from  base  to  near  apex,  sutural  stria  distinct,  the 
dorsal  entirely  absent.  Abdomen  very  feebly  margined  on 
upper  surface,  lower  with  a  small  tubercle  towards  apex  of 
second  segment.  MefaMp.rnniu  with  a  very  wide  and  rather 
shallow  depression.  Front  and  hind  tihuc  shallowly  notched 
towards  apex.     Length  1^  mm. 

Hab. — Tasmania  :  T^atrobe,  in  flood-(lebris(A.  M.  Lea). 

In  general  appearance,  remarkably  close  to  E.  inermis,  but 
slightly  larger,  tenth  joint  of  antennae  conspicuously  darker 
than  eleventh,  metasteruum  darker,  and  with  a  much  wider 
impression,  and  tibiae  different. 

EUPINES    ALCVOXK,    H.Sp. 

cf.  Castaneous  :  elytra  (except  suture),  sterna,  and  appen- 
dages somewhat  paler  than  the  other  parts.  With  very  short, 
sparse,  adpressed  pubescence,  denser  (but  still  sparse)  on 
abdomen  than  elsewhere. 

Head  moderately  large,  with  a  small,  round,  deep  fovea 
close  to  each  eye,  and  with  two  shallow  impressions  in  front. 
Antennae  not  very  long,  ninth  joint  lightly,  the  tenth  strongly 
transverse,  eleventh  briefly  ovate.  Prothorax  distinctly  trans- 
verse, widest  close  to  apex,  the  sides  thence  subcoarctate  to 
base.  Eh/tra  scarcely  as  long  as  wide  ;  subsutural  stria  very 
feeble,  the  dorsal  represented  by  a  feeble  basal  impression  : 
with  small  and  rather  sparse  but  distinct  punctures.  Meta- 
sternum  widely  and  shallowly  impressed.  Abdomen  with  two 
small  swellings  at  apex  of  second  segment  on  under-surface. 
Lef/s  apparently  unarmed.     Length  l\  mm. 

//«/j.— Queensland:    Townsville   (H.    H.    D.    Griffith,    from 
F.  P.  Dodd). 
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In  general  appearance  like  a  very  small  TyromorpJuis.  The 
elytral  pubescence  is  extremely  short ;  but,  in  certain  lights, 
quite  distinct ;  the  subsutural  stria  on  each  elytron  is  so  ex- 
tremely faint,  that  it  might  quite  fairly  be  regarded  as  absent. 

Eupines  innubis,  n.sp. 

cf .  Bright  castaneous.  Abdomen  sparsely  pubescent,  else- 
where almost  or  quite  glabrous. 

Head  rather  small,  with  a  small  fovea  close  to  each  eye, 
and  with  two  feeble  impressions  in  front.  Antennae  rather 
long,  fifth  joint  slightly  inflated,  ninth  strongly  transverse 
but  no  longer  than  eighth  ;  tenth  large,  its  apex  produced  on 
one  side ;  eleventh  considerably  larger  than  tenth,  briefly  and 
irregularly  ovate.  Prothoraa-  moderately  transverse,  widest 
close  to  apex,  thence  the  sides  coarctate  to  base.  Elytra 
slightly  wider  than  long,  sides  increasing  in  width  from  base 
almost  to  apex  ;  subsutural  stria  distinct,  the  (l(»rsal  entirely 
absent  :  with  a  few  rather  indistinct  punctures.  Mptasfernum 
rather  narrowly  impressed  along  middle.  Under-surface  of 
ahdomen  feebly  flattened  along  middle,  apical  segment  very 
shallowly  impressed.  Legs  rather  long  and  apparently  un- 
armed.    Length,  1  mm. 

9  .  Differs  in  having  the  head  slightly  smaller  ;  the  tenth 
joint  of  antennae  much  smaller,  transverse,  and  of  regular 
shape  ;  the  eleventh  smaller,  and  inserted  on  middle  of  tenth ; 
and  the  legs  somewhat  shorter. 

Hab. — New  South  Wales:   Sydney  (Macleay  Museum). 

In  general  appearance,  close  to  K .  aurora,  E.  Jitoralis,  E. 
clavatula,  E.  capitata,  and  the  pale  form  of  E.  polita,  but 
readily  distinguished  therefrom  by  the  tenth  joint  of  the 
antennae  of  the  male  ;  the  tenth  seems  to  be  separated  from 
the  eleventh  by  a  short  additional  joint,  so  that  it  appears 
to  be  really  the  ninth,  but  the  supposititit)us  joint  is  reallv  a 
small  produced  part  of  the  tenth  itself.  The  fifth  joint, 
although    decidedly    larger    than    the     fourth    or    sixth,    is    not 
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large   enougli   tu   entitle  the  species   to   be   placed   with   such 
others  as  E .  )iigncollis  and  K.  (jlobulifer,  &c. 

From  some  directions,  the  second  segment  of  abdomen  of 
the  niak',  on  its  [iindersurface,  appears  to  have  a  veiy  iiiimite 
granule  about  its  middle,  but  it  is  invisible  from  most 
directions. 

EuPiNEs  (Byraxis)  implumis,  n.sp. 

cf.    Of  a  rather  dingy  pale  castaneous.     Almost  glabrous. 

Head  transverse ;  with  two  very  shallow  impressions  in 
front.  Antennae  not  very  long  ;  ninth  joint  larger,  produced 
to  one  side,  and  the  tenth  placed  on  that  side  instead  of  at 
its  middle  ;  tenth  ovate,  scarcely  larger  than  ninth.  FrotJiord.r 
lightly  transverse,  widest  towards  apex,  thence  the  sides  sub- 
oblique  towards  base.  Elytra  rather  more  convex  than  usual, 
about  as  long  as  wide  ;  subsutural  stria  feeble,  the  dorsal 
absent.  Metasfernum  deeply  impressed  along  middle,  the 
impression  dilated  to  apex.  Under-surface  of  abdomen  with 
two  tubercles  at  apex  of  second  segment,  the  space  between 
depressed,  apical  segment  with  a  shallow  fovea.  I^egs  rather 
long,  and  apparently  unarmed.     Length,   1  mm. 

Hah. — Queensland;    Cairns  (E.  W.  Ferguson). 

Apparently  allied  to  E .  melanocephala,  but  smaller  and  of 
uniform  colour.  The  ninth  joint  of  the  antennae  is  somewhat 
as  in  E .  ohliqua,  although  not  quite  the  same,  but  the  fifth 
joint  and  the  abdomen  are  very  different.  The  ninth  joint 
will  readily  distinguish  the  species  from  all  others  of  the 
genus.  The  subsutural  stria,  on  each  elytron,  is  fairly  dis- 
tinct at  the  tip,  but  elsewhere  is  almost  or  quite  invisible.  Dr. 
Ferguson  sent  three  males  for  examination,  but  no  females. 
The  antennae  are  composed  of  but  ten  joints  (I  have  examined 
them  carefully,  both  from  above  and  below),  which  associates 
the  species  with  E.  Elizahethcp  in  the  subgenus  Byraxis,  a 
species  it  resembles  to  a  certain  extent,  but  differs  essentially 
from   in   the  club, 
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EupiNES  CONCOLOR    Sharp. 

There  are,  before  me,  three  specimens  from  Victoria,  and 
five  from  South  Australia,  that  appear  to  belung  to  this 
species.  Sharp  described  the  second  ventral  segment  as  hav- 
ing a  small  tubercle  at  its  apex  ;  the  males  now  under  exami- 
nation have  a  small  tubercle,  but  it  is  not  at  the  extreme  tip 
of  the  segment  (as  in  several  other  species  having  the  second 
segment  tuberculate  or  fasciculate),  but  at  about  one-fonrth 
from  the  tip. 

The  female  (unknown  to  both  Sharp  and  Raffray)  differs 
from  the  male  in  having  the  tenth  joint  of  the  antennae  much 
smaller,  the  abdomen  convex  and  non-tuberculate  on  its 
undcr-sufface,  and  the  metasternum  with  a  smaller  and 
shallower  depression. 

Var.  Adelaidensis,  n.  var. — Mr.  TI.  H.  D.  Griffith  has 
sent  numerous  specimens  from  Adelaide,  that  appear  to  repre- 
sent a  variety  of  this  species.  They  agree  exactly  in  all  struc- 
tural details  with  the  typical  form,  but  differ  in  having  the 
head  and  basal  two-thirds  of  abdomen  (both  surfaces)  varying 
from  rather  lightly  infuscate  to  black.  The  metasternum  also 
is  sometimes  as  dark  as  the  abdomen,  but  occasionally  is  no 
darker  than  the  elytra. 

EUPINODA    HIRTICEPS,  n.Sp. 

(J.  Dark  castaneous-brown;  elytra  briglit  castaneous,  but  suture, 
base,  and  apex  infuscated:  legs,  palpi,  and  two  apical  joints  of 
antennai  flavous.  Head  with  rather  dense,  pale  hairs;  abdomen 
sparsely  pubescent,  elsewhere  with  a  few  rather  long  hairs. 

Head  wide,  with  a  strong  median  carina,  apparently  foveate 
towards  base.  Antennje  long  and  thin,  ninth  joint  rather  small  but 
about  twice  the  size  of  eighth,  tenth  about  twice  as  long  as  ninth, 
and  produced  on  one  side  of  apex,  eleventh  ovate.  Prothorax  almost 
as  long  as  wide,  sides  rather  strongl}'  inflated  in  front  of  the 
middle.  Elytra  rather  large,  slightly  longer  than  wide;  sutural 
stria  distinct,  the  dorsal  represented  by  a  feeble  basal  impression; 
impunctate.       Metasteriium     impressed     along    middle.       Under- 
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surface  of  abdomen  with  a  longitudinal  carina  or  tuberele  towards 
base,  apex  foveate.  Trochanterx  apparently  unarmed;  front  til)ia3 
simple,  hind  pair  dilated  and  fasciate  at  inner  apex.  Lengtli 
1  i  mm. 

Hab. — N.  S.  Wales  :   Rope's  Creek  (type  in  Macleay  Museum). 

In  general  appearance  strongly  resembles  E.  artiplipeti,  but  with 
the  prothorax  black,  the  head  hairy,  and  the  front  legs  different. 
The  head  appears  to  be  rather  flat,  and,  in  places,  foveate,  but 
its  sculpture  is  gi'eatly  obscured  by  the  clothing. 

Rybaxis  Macleayi,  n  sp. 

(J.  Reddish-castaneous,  head  sometimes  dark;  antennae  with 
apical  joint  flavous,  some  of  the  preceding  joints  black  or  blackish. 
With  short,  pale  pubescence. 

Head  moderately  large;  with  two  fairly  large,  round,  closed 
fovea?  between  eyes,  and  a  moderately  deep  impression  or  open 
fovea  in  front.  Antennte  with  first  joint  rather  long,  fifth  slightlv 
longer  but  tliinner  tlum  fourth,  sixth  alxmt  as  long  as  fourth; 
seventh  the  length  of  sixth,  but  considerably  wider;  eighth  small 
but  transverse;  ninth  moderately  large,  transversely  suboblong; 
tenth  longer  but  not  wider  than  ninth;  eleventh  scarcely  as  long 
as  ninth  and  tenth  combined,  its  apex  slightly  produced  on  one 
side.  Prothorax  feebly  transverse,  widest  at  apical  third,  with  a 
very  feeble  medio-basal  fovea,  but  a  distinct  curved  impression 
continued  to  each  side  from  same,  each  impression  terminating  in 
a  large  fovea.  Elytra  almost  as  long  as  wide,  each  with  the 
sutural  stria  distinct,  the  dorsal  distinct  to  near  apex,  at  its  apex 
directed  slightly  outwards;  epipleural  furrow  deep,  lightly  curved, 
not  quite  exte?iding  to  ba.se  or  apex;  punctures  rather  indistinct. 
Metasternum  widely  impressed  in  middle,  each  side  with  an  obtuse 
tooth  overhanging  the  posterior  coxa.  Abdomen  flattened  along 
middle  of  under-suiface.  Zct/.v  rather  stout;  trochanters  unarmed; 
front  tibiae  dentate  slightly  nearer  base  than  apex.  Length  2-2|  mm. 

$.  Differs  in  having  the  head  smaller,  antennae  shorter,  third 
to  eighth  joints  subequal  in  size,  tenth  considerably  larger  and 
wider  than  ninth,  and  eleventh  longer  than  ninth  arid  tenth  com- 
bined;   metasternum   unarmed  and    much  less   excavated   alonj' 
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middle;  abdomen  rather  strongly  convex  along  middle  of  under- 
siu"face,  and  legs  unarmed,  and  somewhat  thinner. 

Hah. — N.  S.  Wales  :  Richmond  l^iver(Macleay  Museum). 

Belongs  to  a  rather  numerous  group  of  species  that,  at  first 
sight,  all  look  much  alike,  but  are  usually  readily  distinguishable 
by  the  antennje,  legs,  and  under-surface  of  the  males.  In  general 
appearance,  it  is  very  close  to  R.  parvidens,  but  the  front  tibiae  of 
the  male  are  more  conspicuously  armed  in  the  middle,  the  meta- 
sternum  differently  armed,  and  the  antennae  not  quite  the  same. 
R.  quadritnberculata,  to  which  it  is  also  allied,  has  the  armature 
of  the  front  tibiae  nearer  the  apex  than  base.  R.  adnmhrata  also 
has  the  tibial  armature  nearer  the  apex  than  base,  and  differs  also 
in  the  metasternum  and  antennae.  R.  qtiadriceps  has  the  seventh 
and  eighth  joints  acutely  produced  inwards,  but  is  very  close  in 
other  respects.  R.  yrandis  appears  to  be  allied,  but  its  female 
(the  only  sex  known)  is  described  as  having  its  apical  ventral 
segment  bi-impressed.  There  are  several  species,  the  females  of 
which  almost  exactly  fit  the  description  oi  R.  grandif<.  R.  optata, 
from  Victoria,  is  described  as  having  the  prothorax  "  with  no 
trace  of  the  central  fovea."  Its  legs  are  not  mentioned,  but  it 
belongs  to  a  group,  the  males  of  which  nearly  always  have  very 
distinctive  legs. 

The  head  is  sometimes  considerably  darker  than  the  prothorax 
(both  sexes),  the  dark  joints  of  the  antennae  vary  in  number  from 
five  (6th- 10th)  to  two  (9th-10th).  From  some  directions,  the 
seventh  joint  appears  no  wider  than  the  sixth;  the  ninth,  on  some 
of  the  males,  appears  to  have  a  small  process  on  one  side  of  its 
apex,  but  this  may  be  due  to  matted  pubescence. 

RyBAXIS    MICTASTERNALIS,  n.sp. 

^.  Pale  reddish-castaneous,  abdomen  somewhat  darker,  legs 
(knees  excepted)  and  palpi  flavous.     With  short  pale  pubescence. 

Head  with  a  fairly  large,  round,  closed  fovea  close  to  each  eye, 
a  shallower  one  in  front.  Antennae  thin,  none  of  the  joints  trans- 
verse, fifth  slightly  larger  than  sixth,  and  just  perceptibly  larger 
than  fourth,  eighth  smallest  of  all:  ninth  distinctly  longer  and 
wider  than  eighth,  and   smaller  than   tenth;  eleventh  subovate, 
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about  as  loiii;-  as  iiiiitli  and  tenth  com])iiied.  Prnthnrax  dis- 
tinct Iv  tiausversc,  sides  strongly  rounded,  and  widest  sliglitly  in 
front  of  tlie  middle;  fovea'  and  impi-essions  as  in  the  preceding 
spceies,  exeept  that  the  medio-hasal  fovea  is  more  distinct, 
althoiigli  not  large.  Ehjira  slightly  wider  tliaii  long,  each  with 
the  sutural  stria  distinct,  the  dorsal  distinct  at  base,  and  trace- 
abl(!  to  al)Out  apical  fourth;  epipleural  furrow  deep,  moderately 
cur\('d,  terminated  at  al)out  basal  fifth  and  apical  fourth;  with 
numerous  feeble  punctures.  Jifetastcrnnm  with  a  distinct  process 
or  tootli,  commencing  near  its  apex,  and  extending  to  between 
middle  coxae,  its  tip  upturned.  Abdomen  irregularly  excavated 
on  under-surface,  and  with  feeble  tubercles.  Legs  moderately 
stout;  front  til)iic  obtusely  dentate  almost  in  exact  middle. 
Length  2^  mm. 

Hah.  -N.  S.  Wales  :  Rope's  Creek(Macleay  Museum). 

Readily  distinguished  from  all  other  described  species  by  the 
remarkable  process  on  the  metasternum,  which  is  very  distinct 
from  the  sides;  the  process  is  somewhat  similar  to  that  on  the 
males  of  several  species  of  Mandalotus  (M.  hoplostethus,  M.  inter- 
coxalis,  etc.),  only  it  is  placed  on  the  metasternum,  instead  of  on 
the  mesosternum.  There  were  two  males  of  the  species,  in  the 
Maclciiy  Museum,  standing  under  the  name  of  H.  o^jfata,  but  they 
are  not  even  close  to  the  description  of  that  species,  differing  in 
the  abdomen,  metasternum,  prothorax,  antennje,  ifec. 

Rybaxis  sanguinipennis,  n.sp. 

^.  Black,  elj^ra  i-ed,  legs  and  palpi  flavous,  antennae  reddish, 
club  bhick  or  blackish.      With  very  short,  whitish  pubescence. 

Head  with  a  moderately  large,  round,  closed  fovea  close  to  each 
eye,  a  rather  shallow  depression  in  front.  Antennje  i-ather  thin, 
first  joint  moderately  long,  second  shorter  l)ut  no  thinner,  third, 
fourth,  and  fifth  rather  thin  and  subequal,  sixth  and  seventh 
slightly  .shorter,  eighth  shorter  still,  ninth  longer  and  wider  than 
eighth,  and  shorter  and  narr(jwer  than  tenth,  eleventh  subovate, 
slightly  wider  than  tenth,  and  about  as  long  as  ninth  and  tenth 
combined.  Fruthorax  moderately  transverse,  sides  stronglj' 
rounded,    widest  at  about  apical  third;    foveae  and   impressions 
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much  as  in  B.  Macleayi.  Elytra  almost  as  long  as  wide;  each 
with  the  sutural  stria  very  distinct,  and  commencing  in  a  small 
fovea,  dorsal  stria  distinct  at  base  and  traceable  to  apical  fourth, 
at  its  apex  curved  slightly  outwards;  epipleural  furrow  deep, 
lightly  curved,  commencing  at  basal  and  terminating  at  apical 
fifth;  punctures  very  indistinct.  Metasternum  rather  widely 
impressed  along  middle.  Abdomen  flattened  along  middle  of 
under-sui-face.  Legs  rather  stout;  four  front  tibise  feebly  dentate 
almost  at  apex.     Length  H-l|min 

$.  Differs  in  having  shorter  antennae,  metasternum  less  im- 
pressed along  middle,  abdomen  convex  along  middle  of  under- 
surface,  and  legs  thinner  and  unarmed. 

Hob. — Tasmania :  Latrobe;  five  specimens,  from  flood-debris 
(A.  M.  Lea). 

In  general  appearance  close  to  R.  atriclava,  but  with  the  front 
tibiae  dentate  almost  at  apex,  instead  of  near  middle,  the  middle 
pair  also  dentate,  and  the  hind  pair  unarmed;  the  dentition  is  not 
very  pronounced,  and,  at  first,  appears  to  be  due  to  pubescence. 
B.  Harti,  which  also  has  the  four  front  tibite  dentate,  has  the 
teeth  in  very  different  positions;  it  is  also  a  smaller  and  paler 
species. 

The  colour  is  somewhat  variable.  Some  specimens  have  the 
prothorax  deep  black;  in  others,  it  is  not  much  darker  than  the 
elytra;  the  metasternum  also  varies  from  blackish  to  a  dingy  red; 
the  apex  of  the  abdomen  is  reddish;  and,  on  the  under-surface, 
the  red  sometimes  extends  to  the  base;  the  dark  joints  of  the 
antennae  vary  in  number  from  three  (the  club)  to  five. 

RVBAXIS    FOVEICOLLIS,   n.sp. 

Pale  castaneous;  tip  of  abdomen,  palpi,  and  tarsi  more  or  less 
flavous.      With  moderately  dense,  short,  whitish  pubescence. 

Head  with  a  i-ound  and  almost  closed  fcn-ea  close  to  each  eye, 
and  with  a  wide  and  rather  shallow  depressicm  in  front,  its  front 
marked  by  a  curved  ridge  connecting  the  bases  of  the  antennae. 
Antennae  short,  first  joint  longer  but  no  wider  than  second,  third 
to  eighth  small,  ninth  slightly  wider  than  eighth,  and  narrower 
than   tenth;  eleventh   o\ate,  considerably  wider  than   tenth,  and 
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about  as  long  as  the  four  preceding  combined.  Prothoraa',  widely 
transverse,  widest  at  about  apical  third,  with  a  wide,  deep,  medio- 
basal  fovea,  connected  by  a  short  impression  on  eacli  side  with  a 
large  latei'al  fovea.  Elytra  subquadrate;  each  with  sutural  stria 
very  distinct,  and  commencing  in  a  small  fovea,  dorsal  stria  repre- 
sented by  a  large  basal  fovea  only;  epipleural  furrow  deep,  lightly 
curved,  and  terminated  close  to  base  and  apex;  punctures  rather 
indistinct.  Metasternicm  impressed  between  hind  coxje.  Abdomen 
convex  along  middle.  Legs  unarmed  and  comparatively  thin. 
Length  1  mm. 

Hab.  — N.  8.  Wales  :  Tamworth(Macleay  Museum). 

In  size,  colour,  and  antennae  like  R.  pallida,  but  otherwise  very 
different.  There  are  tln-ee  specimens  before  me,  api:)arently  all 
females;  but  I  have  described  them,  as  the  large  prothoracic  fovese 
should  be  very  distinctive;  the  medio-basal  fovea  occupies  fully 
half  the  width  of  the  prothorax,  is  straight  behind,  and  arched  in 
front. 

PsELAPHUs  Fergusoni,  n.sp. 

9.  Bright  reddish-castaneous,  elytra  and  appendages  paler. 
Tip  of  elytra,  base  of  abdomen  on  under-surface,  and  part  of 
under-surface  of  head  with  dense,  short  pubescence,  upper  surface 
of  abdomen  with  .sparse  pubescence,  elsewhere  almost  or  quite 
glabrous. 

Head  with  a  wide  median  groove  not  quite  extending  to  base,  a 
feeble  elevation  between  eyes.  Antennae  extending  to  middle 
coxa?;  second  joint  shorter  than  first,  but  no  narrower;  ninth 
subovate,  about  once  and  one-half  the  length  and  almost  twice 
the  width  of  eighth;  tenth  slightly  larger  than  ninth,  but  much 
the  same  shape;  eleventh  not  as  long  as  the  two  preceding  joints 
combined,  its  apex  obtuse.  Palpi  long  and  thin,  club  of  apical 
joint  about  one-half  the  length  of  peduncle.  Prothorax  slightly 
longer  than  wide;  close  to  base  with  a  moderately  wide,  transverse 
impression,  in  which  are  four  small  foveae.  Elytra  almost  as  long 
as  wide;  each  with  the  sutural  and  dorsal  striae  distinct,  the  latter 
gently  curved.     Length  1  \  mm. 

Hab.—E.  S.Wales:  Sydney,  Rope's  Creek(E.  W.  Ferguson). 
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About  the  size  of  P.  Leanus,  and  slightly  smaller  than  I\ 
tuberculi/rons,  but  with  considerably  shorter  antenna?,  whose 
terminal  joints  are  also  of  a  different  shape;  P.  favipalpis  is 
slightly  larger,  differently  clothed,  the  head  wider,  and"  antennse 
somewhat  longer;  all  the  other  species  known  to  me  are  decidedly 
larger. 

PSELAPHUS   SUBSQUAMOSUS,   n.Sp. 

9.  I '.right  reddish-castaneous,  appendages  more  or  less 
flavous.  Rather  densely  (for  the  genus)  clothed  all  over 
upper  surface  with  short  white  pubescence,  becoming  very 
dense  at  tip  of  elytra,  and  at  base  of  abdomen  on  under- 
surface. 

Head  with  median  groove  shallow  and  partially  obscured 
by  clothing.  Antennas  rather  thin,  second  joint  distinctly 
shorter  and  slightly  narrower  than  first,  joints  of  the  club 
rather  thinner,  but  otherwise  as  in  the  preceding  species. 
Palpi  (for  the  genus)  not  very  long,  club  of  apical  joint  the 
length  of  peduncle.  Profit orax  about  as  long  as  wide,  basal 
half  almost  parallel-sided;  a  transverse  impression  at  base, 
marked  by  three  fovese,  but  somewhat  obscured  by  clothing. 
Elytra  about  as  long  as  wide ;  each  with  the  sutural  and 
dorsal  striae  distinct,  the  latter  rather  strongly  curved. 
Length,   If  mm. 

Hah. — New  South  Wales:   Narromine  (E.  W.  Ferguson). 

The  clothing  causes  a  peculiar,  greyish,  scaly  appearance 
on  the  upper  surface,  and  renders  the  species  so  distinct,  that 
I  have  not  hesitated  to  describe  the  only  female  I  have  seen. 

Ctenisophus  sublongtcornis,  n.sp. 

cf .  Pale  castaneous,  palpi  and  tarsi  still  paler.  Clothed 
with  very  short,  whitish  pubescence,  denser  at  tip  of  elytra 
than   elsewhere. 

H earl  rather  wide ;  the  interocular  foveas  smaller  and  shal- 
lower than  usual.  Antennae  long,  extending  almost  to  tip  of 
elytra.     Proihorax  slightly  wider  than  long,   widest  close  to 
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apex,  sides  thence  oblique  to  base;  with  a  large,  shallow, 
metlio-basal  impressiuii.  Elytra  slightly  wider  than  long ; 
each  with  the  sutural  stria  distinct,  the  dorsal  distinct  to 
beyond  the  middle,  but  very  feeble  towards  apex.  Meta- 
steruum  deeply  grooved  along  middle.  Abdomen  with  a  wide 
and  very  feeble  median  impi"ession  on  third  segment  on  under- 
surface.  Legs  long  and  thin.  Length  Ij  mm. 
Hab. — Victoria:   Portland  (H.  W.  Davey). 

In  general  appearance,  rather  close  to  C.  longicornis,  but  rather 
more  compact,  antennae  shorter  and  slightly  stouter;  the  projjor- 
tions  of  the  joints  are  exactly  as  described  for  those  of  C.  longi- 
cornis; but,  in  that  species,  the  antennfe  are  decidedly  longer,  so 
that  their  nine  apical  joints  are  about  equal  to  the  eleven  of  the 
present  species. 

Ctenisophus  longicornis    Lea. 

There  are  sexes  of  this  species  in  the  Macleay  Museum, 
from  Wagga  Wagga,  New  South  Wales,  but  they  differ  from 
the  types  in  being  somewhat  paler.  This,  however,  is  a  com- 
mon difference  between  Australian  and  Tasmanian  specimens. 

Gerallus  decipiens,  n.sp. 

cf.  Dark  reddish-castaneous,  appendages  somewhat  paler. 
With  pale  and  somewhat  irregularly  distributed  pubescence ; 
and  with  two  upright  bristles  between  eyes. 

Head  of  moderate  size,  with  a  strong,  deep,  frontal  impres- 
sion, the  liind  margin  of  which  is  somewhat  curved,  between 
antennae  with  a  subtriangular  elevation,  the  front  of  which 
is  supplied  with  two  feeble  nodes,  and  the  hind  part  of  which 
overhangs  the  transverse  impression;  with  dense  and  rather 
coarse  punctures.  Antennae  elongate,  first  joint  (as  viewed 
from  sides)  almost  as  long  as  the  three  following  combined, 
eighth  lightly  transverse,  ninth  rather  strongly,  tenth  still 
more  strongly  transverse,  eleventh  truncate-ovate.  Palpi 
with  apical  joint  moderately  long.  Frothorax  almost  as  long 
as   wide,    widest   at   about    apical     third,    non-foveate ;     with 
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punctures  slightly  sparser  than  on  head,  but  not  smaller. 
Elytra  wider  than  long ;  each  with  the  sutural  stria  distinct, 
and  the  dorsal  represented  by  an  impression  on  basal  fourth 
only ;  with  clearly  defined  punctures,  rather  sparser  than 
on  prothorax.  Abdomen  with  numerous  but  rather  small 
punctures  on  upper  surface;  lower  flattened  along  middle. 
Metasternum  widely  and  rather  shallowly  excavated  in 
middle.  Legs  long  ;  front  trochanters  with  a  strong  truncate 
tooth,  middle  subtriangularly  dentate ;  front  femora  with  a 
small,  acute,  subbasal  tooth.  Length,  If-lf  mm. 
*     Uab. — Victoria(Macleay  Museum). 

The  peculiar  square  tooth  of  the  front  trochanters  readily 
distinguishes  this  from  all  previously  described  species ;  the 
punctures  also  are  coarser.  At  first,  it  appears  to  belong  to 
Rytus  suhulatus,  but  the  palpi  are  as  in  Gerallus.  From  some 
directions,  the  lower  hind  part  of  the  cephalic  impression 
appears  to  have  a  small  flavous  fascicle,  projecting  horizon- 
tally forwards,  but  it  is  not  very  distinct. 

Tmesiphorus  foveilateris,  n.sp. 

Reddish-castaneous ;  elytra,  tarsi,  and  palpi  paler.  A\'ith 
rather  short,  dingy  pubescence,  denser  at  tip  of  elytra  than 
elsewhere  ;  a  fascicle  of  golden  hair  on  each  side  of  base  of 
head ;  lateral  foveae  of  prothorax  filled  with  similar  hairs. 

Head  with  two  rather  small  interocular  foveae,  front  rather 
deeply  longitudinally  impressed  :  densely  punctate  all  over. 
Antennae  not  very  long ;  third  to  tenth  joints  transverse, 
ninth  and  tenth  not  very  large,  but  much  larger  than  the 
preceding  ones ;  eleventh  briefly  ovate,  longer  than  ninth  and 
tenth  combined.  Palpi  with  a  strong  spine  on  second  and 
third  joints,  apical  joint  strongly  obtusely  produced  on  one 
side,  and  acutely  produced  at  apex.  Prothorax  about  as  long 
as  wide,  widest  at  about  one-third  from  apex  :  with  a  small 
medio-basal  fovea,  and  a  much  larger  one  on  each  side,  but 
the  latter  filled  with  clothing;  punctures  as  on  head.  Elytra 
moderately  transverse ;  the  dorsal  stria  on  each  rather  wide. 
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but  terminated  before  middle  :  with  clearly  defined  punctures, 
but  smaller,  sparser,  and  more  irregularly  distributed  than 
on  prothorax.  AlxJoineu  with  a  narrow  carina  on  each  side 
of  second  and  third  segments  :  under-surface  convex,  the  first 
and  second  segments  conspicuously  fringed  with  somewhat 
trolden  clothine:.  Leqi^  unarmed  :  front  tibiae  somewhat  curved 
and  thickened  in  middle.     Length, 2A  mm. 

Halt. — Queensland:  Townsville  (H.  H.  D.  Griffith,  from 
F.    P.    Dodd). 

The  specimen  described  is  probably  a  female,  but  the 
peculiar  lateral  foveae  of  the  prothorax  i-ender  the  species 
remarkably  distinct.  It  is  allied  to  T.  hrevicornis  (also  from 
Townsville),  bvit  is  readily  distinguished  from  that  species  by 
the  absence  of  the  median  ridge  from  the  second  dorsal  seg- 
ment of  abdomen  ;  the  upper  surface  of  the  abdomen  is  shin- 
ing, whilst  in  T.  hrevironiis  it  is  subopaque  (a  character 
omitted  from  the  original  description). 

The  species  is  almost  certainly  myrmecophilous  or  termito- 
philous,  but  there  was  no  indication  as  to  how  the  type  was 
obtained. 

Palimbolus  mamillatus,  n.sp.  (Plate  xvii.,  fig.  1). 

O*.  Reddish-castaneous,  head  and  prothorax  somewhat 
darker.  Rather  densely  clothed  with  long,  yellowish  pubes- 
cence. 

Ucdd  rather  elongate,  with  two  small  subbasal  fove?e, 
antennary  ridges  rather  long  and  parallel,  the  dividing  groove 
not.  very  deep.  Eyes  small  and  prominent.  Antennae  long, 
first  joint  (from  the  side)  longer  than  second  and  third  com- 
bined, fifth  slightly  longer  than  fourth,  and  just  perceptibly 
longer  than  sixth,  ninth  slightly  wider  than  eighth,  and  tenth 
than  ninth,  eleventh  subovate,  strongly  notched  on  under- 
surface.  Prothorar  strongly  convex,  slightly  longer  than 
wide,  sculpture  more  or  less  concealed  by  clothing.  Elytra 
slightly  wider  than  long,  much  wider  and  longer  than  pro- 
thorax :  punctures  very  indistinct.      Ahdomeii  long,    strongly 
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margined,  fourth  and  fifth  segments  large;  under-surface  con- 
cave along  middle,  the  apical  segment  foveate.  Metaaturnuin 
depressed  along  middle,  each  side  of  middle  with  a  small  coni- 
cal tubercle.  Legs  rather  long;  hind  trochanters  each  with 
a  tooth  as  on  nietasternum ;  hind  tibiae  with  a  strong  inner 
median  flange.     Length,  4;^  mm. 

//r/,6.— Tasmania:  Mount  Wellington  (H.  H.  D.  Griffith). 

Readily  distinguished  from  all  other  described  species  by 
the  peculiar  wide  flange  of  the  hind  tibise, ;  each  flange  com- 
mences at  one-third  from  the  base,  is  oblique  to  its  widest 
part,  then  slightly  curved,  then  pointed,  and  strongly  notched 
to  the  tibia,  where  it  ends  at  about  one-third  from  the  apex. 
The  tibia  itself  is  tipped  with  a  small  acute  hook.  The  under- 
surface  of  the  terminal  joint  of  the  antennae  is  somewhat  as 
in  /'.  Victoria'.  The  general  shape  is  somewhat  like  that  of 
F.  cltgans  on  an  enlarged  scale. 

COLLACEROTHORAX,    n.g. 

Head  rather  short,  deeply  grooved  along  middle.  Eyes  of 
moderate  size,  lateral,  and  prominent.  Antennae  rather  short. 
Palpi  small,  first  joint  concealed,  second  thickened  to  apex 
and  slightly  curved,  third  rather  stout,  about  one-half  the 
length  of  second,  fourth  obovate,  slightly  shorter  than  second. 
Prothorax  transverse,  widest  near  apex,  strongly  sculptured. 
Elytra  transvei'se.  Metasternum  of  moderate  length.  Abdo- 
men strongly  margined  on  upper  surface,  third  and  fourth 
segments  larger  than  the  othei's,  second  tri-,  the  third  bicari- 
nated.  Leys  moderately  short;  tarsi  with  first  joint  very 
short,  second  moderately  long,  third  longer  than  first  and 
second  combined,    with  two  thin   claws. 

The  general  appearance  of  the  insect  described  below  is 
as  of  a  stout,  hairy  PaJimholus ;  and,  for  the  present,  the 
genus  may  be  placed  between  that  and  Tryomoryhus,  from 
both  of  which  it  is  distinguished  by  the  carinated  abdomen. 
Tmesiyhorus,  with  somewhat  similar  abdomen,  has  very  dif- 


DY  AUTHUU  M.   LEA.  451 

/ 

fcrcnt  palpi.  The  sculpture  of  its  prothorax  is  very  peculiar, 
and  the  only  prothorax  figured  by  RafTray  at  all  resembling 
it,  is  that  of  Ajjliarinodes  squamosns,"  from  Singapore;  but  it 
is  not  much  like  it,  and  the  head  and  abdomen  are  very 
different. 

CoLLACEROTHORAx  scuLPTicEPS,  n.sp.  (Plate  xvii.,  figs.  2-4). 

Dark  rcddish-castaneous,  elytra  (suture  excepted),  legs,  and 
palpi  paler.  Clothed  with  numerous  rather  long,  blackish 
hairs ;  and,  in  places  (notably  on  abdomen,  and  under-sur- 
face),  with  shorter  and  pale  pubescence. 

Head  lightly  transverse  ;  with  a  wide,  deep,  median  groove, 
somewhat  irregular  in  front  and  open  behind,  the  groove 
bounded  on  each  side  by  a  ridge  terminating  posteriorly  in  an 
acute  tooth  directed  obliquely  backwards ;  between  each  ridge 
and  the  side,  a  shallow  groove,  the  hind  end  of  which  is 
closed,  and  marked  by  a  feeble  tooth  ;  with  numerous,  but 
partially  concealed  punctures.  Antennae  rather  short  and 
stout,  the  three  apical  joints  forming  a  rather  wide  club. 
I'rothorax  wider  than  head,  rather  suddenly  dilated  near 
apex  ;  the  dilated  part,  on  each  side,  with  a  strong  excavation, 
which  is  narrowed  in  front,  and  irregular  towards  base,  filled 
with  pubescence  and  hairs  ;  with  a  strong,  median  impression 
on  basal  half  ;  with  numerous  but  usually  concealed  punc- 
tures. Elytra  transverse.  Sutural  stria  distinct,  the  dorsal 
represented  by  a  rather  short  basal  groove  ;  with  small,  sparse, 
and  irregularly  distributed  punctures.  Abdomen,  at  widest, 
slightly  wider  than  elytra,  second  segment  with  three  equi- 
distant carinse,  of  which  the  outer  ones  are  smaller,  but  more 
jH-ominent  than  the  middle  one,  third  with  two  carinee  not 
quite  extending  to  apex  ;  under-surface  gently  flattened  along 
middle,  the  fifth  segment  semicircularly  emarginate  at  apex 
l.ci/s  unarmed.     Length,    2^,  mm. 

*  Rev.  d'Knt.  1890,  PI.  ii.,  fig. 40. 
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Hab. — New  South  Wales:  Blue  Mountains,  Sydney  (E.  W. 
Ferguson). 

The  sculptui'c  of  the  prothorax  is  more  or  less  obscured  by 
the  clothing.  The  base  of  the  head,  when  viewed  from  behind, 
appears  to  rise  above  the  prothorax  in  the  form  of  four  more 
or  less  conical  tubercles.  The  two  specimens  before  me  are 
evidently  of  but  one  sex  ;  and,  despite  the  unarmed  legs,  are 
probably  males.  The  one  from  Sydney  differs  from  the  type 
in  being  paler  (its  elytra  are  almost  flavous),  the  eleventh 
joint  of  antennae  paler  than  tenth,  and  the  clothing  sparser 
and  paler. 

Tyromorphus  flavimanus,  n.sp. 

cT-  Reddish-castaneous ;  club  infuscate,  palpi  and  tarsi 
flavous.     With  very  short,  pale  pubescence. 

Head  rather  strongly  transverse,  not  including  the  eyes, 
about  as  long  as  wide ;  with  a  small  fovea  on  each  side  slightly 
in  advance  of  eyes,  front  depressed  in  middle.  Antennae  ex- 
tending to  about  middle  of  elytra  ;  first  joint  about  as  long  as 
second  and  third  combined,  second  slightly  larger  than  third, 
third  to  eighth  subequal,  ninth  and  tenth  subequal  and  con- 
siderably larger  than  eighth  ;  eleventh  ovate,  about  as  long  as 
ninth  and  tenth  combined,  and  somewhat  wider.  Prothorax 
almost  as  lung  as  wide,  widest  near  apex,  sides  thence  feebly 
decreasing  in  width  to  base,  with  numerous  small  but  clearly 
defined  punctures;  with  a  small  medio-basal  fovea.  Elytra 
lightly  transverse,  each  with  the  sutural  stria  distinct,  the 
dorsal  deep  at  base  and  continued  to  beyond  the  middle ; 
with  feeble  but  rather  dense  punctures.  Metasfernuni  widely 
excavated  along  middle ;  the  excavation  continued  on  abdo- 
men almost  to  its  apex.  Middle  trochanters  with  a  wide  tri- 
angular tooth ;  middle  tibiae  forked  at  apex.  Length,  2  (vix) 
mm. 

Hab. — N.  S.  Wales:   Blue  Mountains  (E.  W.  Ferguson). 

Readily  distinguished  from  T.  7ngricoi-nis  by  the  ventral 
excavation  and   middle  legs.     P.   hevis  has  the  middle  tibiae 
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dentate  in  middle,  and  the  front  trochanters  armed ;  its  sur- 
face also  is  very  feebly  punctured.  In  Raffray's  Table*,  it 
would  be  associated  with  T.  hunirralis  (except  that  the  head 
could  scarcely  be  called  rounded),  but  it  differs  from  the 
figure  of  that  species  in  having  the  head  shorter,  with  more 
prominent  eyes,  the  middle  tibiae  armed,  and  the  front  pair 
unarmed. 

Rytus  insignicornis,  n.sp.  (Plate  xvii.,  fig.  5). 

(J.  Reddish-castanecms,  legs  souiewhat  paler,  palpi  and  tarsi 
still  paler.  Wtih  moderately  long,  and  not  very  dense,  pale 
pubescence. 

II ((id  of  moderate  size,  deeply  transversely  excavated  to- 
wards the  front,  the  excavation  with  a  strong  semicircular 
backward  extension  at  middle,  so  that  the  extension  appears 
to  be  margined  by  a  strong,  obtuse  horn  on  each  side ;  with 
a  strong,  curved  elevation  between  antennae,  the  elevation 
then  narrowed  and  depressed  posteriorly,  and  then  with  a 
strong  tubercle  at  its  apex,  which  is  slightly  in  front  of  and 
between  the  obtuse  horns ;  with  moderately  distinct  punc- 
tures. Antennae  with  first  joint  rather  short  and  stout, 
second  gently  transverse,  third  and  seventh  each  about  twice 
as  wide  as  long;  fourth,  fifth,  and  sixth  each  more  than 
thrice  as  wide  as  long,  and  feebly  concave  on  their  under- 
surface;  fifth  widest  of  all  ;  eighth  almost  as  wide  as  seventh, 
but  much  shorter ;  ninth  rather  strongly,  tenth  moderately 
transverse  ;  eleventh  rather  thin,  slightly  longer  than  the 
three  preceding  joints  combined.  Froth  ova. r  widest  near 
apex,  with  moderately  distinct  punctures  on  sides,  but  feeble 
along  middle.  Elytra  almost  as  long  as  wide  :  punctures  very 
indistinct  :  each  with  two  small  basal  foveae.  Mcfastcrnum 
moderately  impressed.  Abdomen  gently  flattened  along 
middle  of  under-surface.  Le(js  long:  middle  trochanters  sub- 
triangularly   dentate.      Length,    2   mm. 


These  riocee(Iitig.s,  1900,    p.228. 
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Ilab. — N.   S.   Wales:    Narromine   (E.  W.   Ferguson). 

Readily  distinguished  from  all  others  of  the  genus  by  its 
remarkable  antennae.  The  sculpture  of  the  head  is  also 
remarkable. 

Rytus  porcellus    Schfs. 

There  are  before  me  three  males  (from  the  Blue  Mountains 
and  Sydney)  that  agree  well  with  Raffray's  notes  on  the  types 
of  li .  2}orccnus,  and  I  believe  them  to  be  that  species.  He 
thought  that  the  species  was  probably  2i.  coniiger,  but  this 
is  not  the  case,  as  the  latter  is  a  smaller  species,  with  rather 
coarse  punctures ;  .and  is  much  like  B.  Kinyi. 

Hamotopsis  metasternalis,  n.sp. 

cf.  Reddish-castaneous ;  head,  prothorax,  and  abdomen 
somewhat  darker  than  elsewhere.  With  moderately  dense, 
and  not  very  short,  yellowish  pubescence. 

Head,  excluding  eyes,  decidedly  longer  than  wide;  with 
dense  and  rather  coarse  punctures,  except  in  middle,  which 
is  shining  and  with  two  conspicuous  but  rather  small  f  ovese ; 
front  rather  deeply  impressed  between  antennary  ridges. 
Antennae  moderately  long,  first  joint,  from  above,  about  as 
long  as  the  two  following  combined ;  from  the  side,  the  three 
following  combined ;  ninth  slightly  wider  than  eighth ;  tenth 
slightly  longer  and  wider  than  ninth ;  eleventh  very  large, 
largely  produced  on  one  side.  Palpi  with  apical  joint  very 
lai'ge,  about  as  long  as  the  two  basal  joints  of  antennae.  Pro- 
thorax  strongly  convex,  longer  than  wide,  widest  at  about 
apical  third,  thence  rather  strongly  diminishing  in  width  to 
base  ;  each  side  near  base  with  a  rather  large  impression,  the 
two  connected  across  middle  by  a  curved  line ;  behind  this 
line  the  punctures  are  denser  and  coarser  than  in  front  of  it. 
FAiftnt  lightly  transverse;  each  with  the  sutural  stria  distinct 
and  commencing  in  a  small  fo\ca,  the  dorsal  subfoveate  near 
base,    but    not  traceable    to    middle ;    with    small    punctures. 
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Metnsternum  with  a  conspicuous  median  keel,  commencing 
at  the  middle  and  overhanging  the  base  of  the  abdomen  like 
a  conical  tnbercle.  Ahdomen  scarcely  flattened  along  middle 
of  iinder-siirface.  Front  frochantrrs  with  a  small,  acute 
tooth.     Length,  3  mm. 

l/r/b.—S.  Australia:   Adelaide  (H.  H.  D.  Griffith). 

Readily  distinguished  from  the  two  previously  described 
species,  by  tlie  metasternal  keel.  In  size  and  general  appear- 
ance, it  is  remarkably  close  to  the  male  of  //.  (niriroii)iix,  but 
the  basal  impressions  of  the  elytra  are  larger.  On  the  type, 
on  the  upper  surface  of  its  abdomen,  on  the  second  (appar- 
ently the  first)  segment,  there  is  a  very  narrow  longitudinal 
carina,  but  as  it  is  slightly  oblique  and  not  exactly  median,  it 
may  not  be  typical. 

Hamotopsis  Australasl-e  Raffr. 

Only  the  female  of  this  species  has  been  described.  There 
arc  two  males,  irom  Gayndah  and  Wide  Bay,  before  me,  that 
appear  to  belong  to  the  species.  They  differ  from  the  female 
in  having  the  front  trochanters  armed  with  a  small  and 
moderately  acute  tooth,  and  the  front  femora  with  an  obtuse 
but  distinct  subbasal  tooth.  The  abdomen  is  flattened  along 
the  under-surface,  and  appears  to  have  small  irregular  impres- 
sions.* 

The  male  is  readily  distinguished  from  the  male  of  //.  auri- 
comus  by  the  femoral  tooth  :  the  tooth  of  the  trochanter  is 
also  less  acute  and  more  depressed,  and  the  front  tibiae  are 
without  a  small  apical  spur. 

Schistodactylus  brevipennis  Lea. 

Dr.  Ferguson  has  a  specimen  of  this  species  from  the  Bhie 
Mountains,  N.S.W. 


*  One  of  the  specimens  is  without  its  jihdomen;  and  that  of  the  other  is 
very  dirty,  and  I  luive  not  l)een  able  to  clean  it  so  as  to  see  the  sculpt, tire 
clearly. 
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Family  SCYDM^NID.'E. 
ScYDM^NUS  KiNGENSis,   nom.   nov. 

S.  Kingi    Lea  (nom.  prseocc). 

This  name  is  proposed  as  a  substitute  for  that  of  the  King 
Island  species,  named  after  the  late  Rev.  R.  L.  King  ;  the 
name  Kingi  was  previously  used  in  the  genus  for  a  species 
from  Gayndah. 

Family  SILPHID/E. 
Clambus  flavipes,  n.sp. 

Blackish-brown  and  highly  polished ;  sides  and  base  of  pro- 
thoi'ax  and  margins  of  elytra  more  or  less j  diluted  with  red; 
appendages  ilavous;  hind  coxse  blackish-brown  at  the  base, 
becoming  paler  towards  apex.  Slides  with  sparse,  pale,  and 
extremely  short  pubescence. 

Elytra  with  rather  dense  but  very  minute  punctures,  and 
without  subsutural  striae.  Hind  coxa  with  very  minute  punc- 
tures, and,  as  also  the  metasternum  and  abdomen,  highly 
polished;  each  about  as  big  as  each  side  of  metasternum. 
Length,  1  mm.  (vix).* 

Hah. — Tasmania:   Gordon  River  (J.  E.  Philp). 

Of  the  size  of  C.  Simsoni,  and  also  without  subsutural 
striae,  but  the  upper  surface  is  differently  clothed,  and  the 
metasternum  and  hind  coxae  are  highly  polished  as  in  C .  myr- 
mecojihilus.  The  clubs  of  the  antennas  of  the  type  are  con- 
cealed. 

Clambus  pubiventris,  n.sp. 

Blackish-brown  and  highly  polished,  sides  and  base  of  pro- 
thorax  and  margins  of  elytra  more  or  less  feebly  dihited  with 
red  ;  under-surface,  including  hind  coxae,  dark  reddish-brown  ; 

*  The  IcngtVis  given  are  with  the  head  curved  over  in  Ihe  usual  position 
of  dried  specimens. 
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appendages  of  a  somewhat  dingy  flavous,  club  black.     Almost 
glabrous. 

Elytra  with  very  minute  punctures;  subsutural  strias  dis- 
tinct from  basal  fourth  to  apex.  Hind  cox(z  larger  than 
metasternum,  and,  as  also  the  under-surface  generally, 
clothed   with  fine  pubescence.      Length,    1    mm. 

llah. — Tasmania:   Mount  Wellington  (A.  M.  Lea). 

Smaller,  darker,  and  less  convex  than  C .  lattna.  From  C. 
Tierensia  it  differs  in  being  smaller,  less  convex,  and  not 
entirely  glabrous  on  the  upper  surface.  At  a  glance,  it 
appears  to  be  glabrous,  but  the  elytra  have  a  few  rather  short 
setae  on  the  sides  towards  apex. 

Clambus  latens,  n.sp. 

Of  a  rather  dingy  reddish-brown,  but  highly  polished,  pro- 
thoracic  and  elytral  margins  slightly  paler,  under-surface  and 
appendages  more  or  less  flavous,  but  club  blackish.  Elytra 
with  extremely  sparse,  short,   and  inconspicuous  setae. 

Elytra  with  extremely  minute  punctures  ;  subsutural  striae 
distinct  from  basal  third  to  apex.  Hind  coxce  about  twice 
the  size  of  metasternum,  and,  as  also  the  imder-surface  gener- 
ally, rather  densely  pubescent.     Length,  1|  mm. 

Hab. — Tasmania:  New  Norfolk,  in  moss;  Stonor,  probably 
from  tussocks  (A.  M.  Lea). 

Of  the  size,  and  with  the  subsutural  striae  of  C.  Tierensia; 
but  paler ;  and  elytra  with  a  few  setae,  although  much  shorter 
and  sparser  than  in  C.  I'asmani,  from  which  also  it  is  very  dif- 
ferent in  other  respects.  At  a  glance,  it  is  quite  remarkably 
like  some  species  of  Litochrus. 

Clambus  rufocastaneus,  n.sp.  g 

Reddish-castaueous  and  highly  polished  ;  appendages,  in- 
cluding club,  flavous.    Elytra  with  a  few  long  straggling  hairs. 

Elytra  apparently  impunctate ;  subsutural  striae  distinct 
from  basal  third  to  apex.     Hind  coxa  about  once  and  one- 
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half  the  size  of  metasternum,  and,  as  also  the  under-surface 
generally,  rather  densely  pubescent.     Length,  1 1  mm. 

II ((h. — Tasmania:  Huon  River,  in  tussocks  (A.  M.  Lea). 

Rather  smaller  than  C .  Tasmani,  and  entirely  pale,  but 
with  very  similiar  clothing,  and  with  subsutural  striae. 

Clambus  couylophoidhs,  n.sp. 

Reddish-castaneous,  parts  of  elytra  darker,  appendages,  hind 
coxaj  excepted,  flavous.  With  very  slioi't,  pale,  and,  for  the  genus, 
dense  pubescence. 

Upper  surface  with  very  minute  punctures,  more  distinct,  but 
still  very  small,  on  elytra  than  elsewhere;  subsutural  strias  i-ather 
faint,  but  traceable  from  near  middle  almost  to  apex.  Hind  coxce 
about  the  size  of  metasternum,  and,  as  also  the  under-surface 
generally,  with  dense  fine  pubescence.     Length  4  mm. 

Hah. — Tasmania  :  Hobart(A.  M.  Lea). 

The  upper  surface  with  dense  fine  pubescence  (much  more 
noticeable  than  in  C.  Simso7ii)  readily  distinguishes  it  from  all 
other  species  known  to  me.  At  a  glance,  it  looks  like  a  member 
of  the  Corijlophid(('..  It  is  rather  more  convex  than  usual,  with 
the  elytra  strongly  narrowed  posteriorly.  When  the  head  is 
closely  applied  to  the  under-surface,  as  in  dried  specimens,  it 
almost  extends  to  the  hind  coxae.  The  subsutural  striae  are  very 
feeble.  The  clubs  of  the  antennae  ai^e  concealed  on  the  three 
specimens  before  me. 

Clambus  Tasmani  Blackb. 

This  species   may   be   obtained   abundantly   in   moss  in   many 

parts  of  Tasmania.      The  suture  is  usually  paler  than  the  discs  of 

the   elytra,    but   an    occasional    specimen   may  have   the    elytra 

entirely  black. 
t 

Clambus  Simsoni  Blackb. 

This  species  is  abundant  in  Tasmania,  and  I  have  specimens 
from  many  parts  of  New  South  Wales.  It  is  obtainable  from 
moss,   but   occurs   on   fence-tops,  (tc,  at   dusk.     Mr.  Simson  has 
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kiiidlv  lent  me  a  specimen  bearing  his  own  number,  3344,  and  a 
name-label  of  Mr.  Blackburn's. 

The  species  is  readily  known  by  its  fine  elytral  pubescence,  and 
the  absence  of  the  sub.sutural  stria.  Its  colouring,  however,  is 
decidedly  variable.  Tasmanian  specimens  have  the  elytra  usually 
of  an  almost  uniform  smoky-brown,  sometimes  paler  on  the  disc, 
with  the  pale  markings  occasionally  appearing  almost  like  two 
large  spots.  Occasi<mally  only  a  large  subtriangular  patch  about 
tlie  scutellum  is  dark.  Tlie  prothorax  usually  has  the  sides  and 
the  extreme  base  paler  than  the  disc. 

Specimens  from  New  South  Wales  are  usually  paler  than  Tas- 
manian ones,  and  two  before  me  have  the  upper  surface  entirely 
pale. 

Clambus  Tierensis  Blackb. 

Mr.  Blackburn  described  the  colour  of  this  species  as  "  raargin- 
ibus  lateralibus  anguste  rufescentibus.'  This  applies  to  several 
specimens  before  me,  but  in  the  majority  of  them  the  elytra  are 
entirely  dark.  Occasionally  the  base  of  the  prothorax  is  narrowly 
reddish.  Tu  the  description  no  mention  is  made  of  a  subsutural 
stria;  but  later  on  (under  that  of  tropicus)  it  is  mentioned  as 
being  present. 

The  species  (Mr.  Simson's  3520  and  3703)  is  fairly  common  in 
Tasmania,  and  specimens  may  occasionally  be  taken  in  moss. 

Anisotoma  Wiburoi,  n.sp. 

Reddish-castaneous,  appendages  somewhat  paler. 

Head  with  dense  minute  punctures.  Club  large,  fully  one-half 
the  length  of  antennaj.  Prothorax  with  punctures  as  on  head, 
but  not  quite  as  dense.  Elytra  with  rows  of  rather  small 
but  distinct  punctures,  becoming  absent  at  base  and  on 
shoulders,  and  semidouble  in  places,  especially  towards  the 
sides;  interstices  with  minute  but  rather  clearly  defined  punctures, 
as  distinct  on  shoulders  as  elsewhere.  Metasternum  with  dense 
and  fairly  coarse  punctures,  but  much  finer  in  middle.  Legs 
short  and  wide;  hind  femora  somewhat  angularly  dilated  at  inner 
apex;  front  tibiae  moderately  wide  and  with  a  few  stiff  setse,  the 

40 
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others  wider  and  with  more  numerous  setse  of  various  sizes. 
Length  2i  mm. 

Hab. — N.  S.  Wales  :  Vicinity  of  Jenolan  Caves  (J.  C.  Wiburd), 
Forest  Reefs(A.  M.  Lea). 

Very  much  the  size  and  appearance  of  A.  Tasmanue,  but  hind 
femora  edentate;  they  are,  however,  somewhat  angularly  dilated 
at  the  inner  apex. 

The  specimen  from  Forest  Reefs  differs  in  being  almost  flavous, 
but  is  probably  immature. 

ANlSOTOiMA    MICROPUNCTATA,  n.Sp. 

Pale  castaneous,  appendages  still  paler. 

Head  and  prothorax  scarcely  visibly  punctate.  Elytra  with 
very  feeble  rows  of  feeble  punctures,  not  extending  to  base  or 
shoulders,  the  interstices  without  visible  punctures.  Metasternum 
densely  punctate  at  sides,  but  shining  and  inipunctate  along 
middle.  Legs  short  and  wide;  hind  femora  somewhat  angularly 
dilated  at  inner  apex,  but  not  dentate;  tibite  wide,  with  short 
stiflF  setaj.     Length  IJmm. 

^a6.— N.  S.  Wales  :  Tweed  River(A.  M.  Lea). 

A  small  species,  with  unusually  fine  punctures. 

Anisotoma  bicoloriclava,  n.sp. 

Pale  castaneous,  appendages  more  or  less  flavous,  but  club 
(except  apical  joint)  infuscate. 

Head  with  dense  and  minute  but  fairly  distinct  punctures. 
Prothorax  with  sparser  and  still  smaller  punctures.  Elytra  with 
regular  rows  of  distinct  punctures,  terminated  some  distance  from 
base;  the  interstices  iinpuiictate.  Metasternutn  with  dense  and 
fairly  strong  punctures  at  sides,  becoming  smaller  towards,  and 
quite  absent  from,  middle,  which  is  smooth  and  shining.  Legs 
short  and  wide;  hind  femora  each  with  a  triangular  flange-like 
extension  at  inner  apex;  tibiae  wide,  especially  the  four  hind  ones, 
and  with  short  stifi'  setaj.     Length  1  \  mm. 

Hah. — Tasmania :  Huon  and  Jordan  Rivers,  Launceston, 
Frankford(A.  M.  Lea). 

Readily  distinguished  by  its  pari  ly  dark  club;  in  A.  myrme- 
cojjhila  the  club  is  entirely  dark  and  the  interstices  are  punctate, 
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The  hind  femora  each  have  an  almost  equilaterally  triangular 
extension  of  the  inner  apex,  which,  however,  from  some  directions 
appears  as  a  thin  apical  flange.  It  should  possibl}'  be  regarded 
as  a  tooth,  but,  if  so,  it  is  very  different  from  the  long  and  com- 
paiatively  narrow  tooth  so  conspicuous  in  A.  Tasmanue  and  the 
following  species. 

Anisotoma  ammophila,  n.sp. 

Reddish-castaneous,  appendages  somewhat  paler. 
Head  with  dense  but  veiy  minute  punctures.  Pruthoiyi.r  with 
extremely  minute  punctures,  scarcely  visible  except  on  sides. 
Elytra  with  regular  rows  of  distinct  but  small  punctures,  not 
extending  to  base;  interstices  impunctate,  but  a  few  small  punc- 
tures about  shoulders.  Metasternum  with  dense  punctures  at 
sides.  Legx  short  and  wide;  hind  femora  at  apex  each  with  a 
strong  acute  inner  tooth;  tibite  wide,  especially  the  four  hind 
ones  and  with  short,  stiff' seke.  Length  '2(vix)mm. 
Hab. — Tasmania  :   Hobart(A.  M.  Lea). 

In  general  appearance  close  to  A.  myrmecophila  and  A.  Tas- 
nianicf]  from  the  latter,  distinguished  by  the  impunctate  elytral 
interstices;  and  from  the  former,  by  the  armed  femora:  the 
femoral  teeth  are  large,  but  rather  shorter  and  stouter  than  in  A. 
TasmanifP..  A  single  specimen  was  taken  in  sand,  whilst  hunting 
for  species  of  Phycochus  at  Sandy  Bay. 

The  Australian  species  of  this  genus,  at  any  rate  those  K  nown 
to   me,  so  closely  resemble  each  other  in  general  outlines,  that 
they  are  not  very  easily  distinguished,  and  the  following  table 
may  therefore  be  useful. 
Hind  femora  eacli  with  a  long  strong  tooth  at  apex. 

iMteistices  with  small  punctures Tasmania'  Oil. 

Interstices  without  punctures ammophila,  n.sp. 

Hind  femora  edentate.* 

Club  partly  dark hicoloriclara,i\.s^. 

Club  entirely  dark myrmecophila  L^h. 

Club  entirely  pale. 

Interstices  impunctate mkropunctata,  u.STp. 

Interstices  with  small  punctures Wiburdi,  n.sp. 

•  They  sometimes  have  a  thin,  flange-like  extension,  however. 
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Chlorobapta  tibialis,  n.sp. 

(J.  i '.lack,  highly  polished;  with  bright  green  markings.  Upper 
surface  with  short,  sparse  setae,  but  between  eyes  denser  and 
longer;  under-surface  with  irregularly  distributed  setse  and  hairs, 
much  longer  and  stouter  on  liind  tibiae  than  elsewhere. 

Head  with  irregular  punctures,  coarser  and  denser  between  eyes 
than  elsewhere,  an  impunctate  space  in  middle  of  neck;  clypeus 
with  a  wide  shallow  groove  on  each  side,  its  apex  widely  rounded 
and  thickened  at  sides,  and  very  feebly  incurved  to  middle.  Pro- 
thorax  moderately  transverse,  sides  thickened,  the  basal  two- 
tliirds  almost  parallel;  with  small  scattered  punctures.  Elytra 
with  a  wide  irregular  longitudinal  impression  along  middle  of  each 
disc;  with  small  and  sparse  punctures;  about  sides  and  apex  with 
sinuous  transverse  impressions.  Abdomen  with  a  median  depres- 
sion on  four  basal  segments.  Pygidium,  with  concentric  impres- 
sions starting  from  two  small  spaces  at  its  extreme  tip.  Legs 
obliquely  impressed;  front  tibiae  thin,  with  a  curved  apical  tooth 
and  two  smaller  ones;  middle  tibiae  stouter,  apex  with  two  acute 
teeth  (in  addition  to  the  spines),  and  a  small  median  one;  hind 
tibiae  still  stouter,  near  tlie  base  with  a  conspicuous  fascicle  of  long 
hairs,  about  middle  with  a  strong  tooth,  then  strongly  incurved 
to  apex,  with  the  apex  itself  produced  as  a  strong  hook  continuing 
the  curve,  middle  claws  uneven,  the  inner  one  much  as  the  others, 
but  the  outer  one  somewhat  shorter,  much  wider,  strongly  curved 
on  its  outer  edge,  and  notched  near  its  base  on  the  inner  edge. 
Length  19  mm. 

//a^.— Queensland  :  Tngham(type  in  Coll.  C.  French). 

The  specimen  described  at  first  appeared  to  me  to  be  a  variety 
of  C.  Besti,  but  it  is  at  once  distinguished  from  that  species  by 
the  hind  tibiae;  the  markings  differ  in  being  of  a  much  brighter 
green;  the  black  shoulder-spot  of  C.  Besti  is,  in  this  species,  pro- 
duced obliquely  backwards  so  as  to  join  in  with  the  median  spot, 
but  this  is  not  enlarged.  The  punctures  also  are  considerably 
smaller,  this  being  notably  the  case  on  the  prothorax. 

The  green  occupies  the  greater  portion  of  the  clypeus.  On  the 
prothorax,  it  margins   the  sides  and  apex;  and,  at   about   one- 
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third  from  the  apex,  is  marked  by  a  small  black  spot  on  each 
side.  On  the  elytra,  an  oblique  irregular  vitta  extends  from 
each  shoulder  to  about  the  middle:  beyond  the  middle  there  is 
an  irregular  fascia  not  quite  touching  the  suture;  each  side  of  the 
apex  has  a  narrow  curved  stripe,  and  there  is  a  nari'ow  stripe  on 
each  outer  margin  from  the  base  almost  to  the  postmedian  fascia. 
On  the  pvgidium,  there  is  a  subtriangular  spot  on  each  side,  each 
with  a  small  median  black  spot.  On  the  mesosternum,  there  is  a 
small  spot  on  each  side;  and  a  larger  one  on  each  side  of  the  meta- 
sternum.  On  the  abdomen,  the  first  segment  has  a  curved  spot 
on  each  side  partly  visible  from  above;  the  second,  third,  and 
fourth  have  a  transverse  spot  on  each  side  of  the  middle,  and  a 
smaller  subtriangular  one  on  each  side;  and  the  fifth  has  a  wide 
median  spot  or  fascia  not  quite  extending  to  the  sides. 

Platedelosis  velutina  Macl. 

Mr.  C  French  has,  from  Somerset  (Queensland),  a  specimen  of 
this  species,  with  the  whole  of  the  upper  surface  highly  polished. 
A  specimen  in  my  own  collection,  from  the  Endeavour  River,  has 
the  derm  polished  in  patches.  Under  a  Coddington  lens,  the 
polish  appears  as  if  due  to  varnish,  but  I  thinlc  it  is  probably  due 
to  the  effects  of  some  preservative. 

CaCOCHRO^    (iVMXOPLEUKA  Fisch. 

Mr.  C.  French  has,  from  the  Endeavour  River,  a  specimen  of 
this  species,  that  differs  from  the  typical  form  in  having  the  elytra 
darker  than  the  prothorax,  the  latter  with  a  rather  small  infus- 
cate  spot  on  each  side  (smaller  and  more  marginal  than  in  the 
bimaculate  variety  of  C.  variabilis).  The  pygidium  is  of  a 
brighter  colour,  with  only  the  extreme  margins  blackish;  the 
femora  reddish,  and  the  tibiaj  and  tarsi  darker,  but  not  black  (as 
in  the  normal  form). 

A  specimen  in  my  own  collection,  from  near  the  Jenolan  Caves, 
is  smaller,  more  convex,  and  hairier  than  usual,  with  the  pro- 
thorax,  legs,  and  pygidium  entirely  deep  black,  and  the  elytra 
blackish  only  about  the  shoulders. 
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Family  LYMEXYLONID^. 
Hyleccetus  fuscipennis,  n.sp.   (Plate  xvii.,   fig.7). 

$  .  Reddish-castaneous,  sides  of  prothorax  infuscated, 
elytra  infuscated  except  about  base,  which  is  reddish-flavous ; 
antennae,  except  three  basal  joints,  and  abdomen  infuscated  ; 
meso-  and  metasternum  and  legs  more  or  less  flavous.  With 
very  fine  pubescence  present,  but  less  noticeable  on  eyes  than 
elsewhere. 

Head  somewhat  rounded,  with  a  distinct  neck,  near  base 
depressed  in  middle ;  with  dense,  clearly  defined  punctures. 
Eyes  moderately  separated.  Antennas  with  second  joint 
shorter  than  first ;  third  slightly  longer  than  first,  and  as 
long  as  fourth  but  slightly  narrower  ;  foui'th  to  tenth  sub- 
triangular,  vei-y  feebly  decreasing  in  size  ;  eleventh  elongate- 
ovate,  not  as  long  as  the  two  preceding  joints  combined.  Vro- 
thorax  distinctly  longer  than  wide,  sides,  apex,  and  front 
angles  rounded,  base  bisinuate  ;  punctures  rather  smaller  and 
less  crowded  than  on  head.  Srufelliu/i  about  as  long  as 
wide ;  with  dense  punctures.  Elytra  about  four  times  as 
long  as  wide,  with  small  dense  punctures  ;  each  with  three 
feeble  costae.     Legs  long  and  thin.     Length,  IH  mm. 

^a&.— N.S.W.  :  Forest  Reefs  (A.  M.  Lea). 

There  are  both  sexes  of  the  species  before  me,  but  the 
female  was  described  as  the  ma!e(7  mm.  in  length);  and  has  both 
antennae  broken;  of  the  joints  that  are  left,  the  fourth  to  ninth 
are  produced  more  to  one  side  than  in  the  female,  so  as  to  be 
subpectinate,  rather  than  subtriangular ;  its  eyes  are  rather 
closer  together,  but  the  difference  in  tliis  respect  is  not 
striking.  The  ovipositor  of  the  type  is  extended,  and  measures 
7^  mm. 

Readily  distinguished  from  //.  linearis,  and  H.  pervagus, 
by  its  partly  dark  elytra  ;  and  from  //.  auxt ralis,  by  not  being 
uniformly  dark. 
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Hyleccetus  vigilans,  n.sp.  (Plate  xvii.,  fig.  8). 

Head  blackish,  prothorax  and  scutellum  reddish-castane- 
ous ;  elytra  reddish-testaceous;  undcr-surface  and  appendages 
paler.  With  moderately  dense,  short,  depressed  pubescence, 
becoming  erect  on  eyes. 

Head  very  densely  punctate.  Eyes  large,  projecting  later- 
ally, almost  touching  along  middle.  Antennae  with  third 
joint  moderately  long  and  triangular,  fourth  to  tenth  each 
rather  strongly  produced  to  one  side,  eleventh  almost  as  long 
as  ninth  and  tenth  combined.  I'rntJiorar  longer  than  wide, 
front  angles  strongly  rounded,  sides  widest  near  apex,  thence 
oblique  to  base ;  with  very  dense  punctures,  denser  and 
smaller  on  an  obtusely  raised  medio-basal  space  than  else- 
where. Scitfel/iim  longer  than  wide,  apex  feebly  notched  ; 
with  very  dense  punctures.  Elytra  about  four  or  five  times  as 
long  as  wide,  punctures  smaller  and  less  crowded  than  on 
prothorax  :  each  with  three  feeble  costae,  of  which  the  outer 
one  is  very  faint.     Ler/x  long  and  thin.     Length,  18  mm. 

Hah. — Queensland:  Little  Mulgrave  River  (H.  Hacker). 

The  projection  of  the  eyes  at  the  sides  causes  the  base  of 
the  head  to  appear  as  a  wide  neck  ;  they  almost  touch  for 
about  one-half  their  length,  so  that  the  part  of  the  head 
between  them  appears  as  a  triangle,  with  its  apex  narrowly 
produced.  The  only  specimen  before  me  had  a  process  from 
the  tip  of  tne  abdomen  that  was  possibly  an  ovipositor, 
although  the  approximation  of  the  eyes  would  appear  to  be 
masculine.  I'he  eleventh  joint  is  of  rather  curious  shape,  and 
appears  almost  like  two  joints  soldered  together — a  basal  one, 
somewhat  like  the  tenth,  and  an  apical  cone-shaped  one.  The 
eyes  are  much  larger  and  closer  together  than  those  of  any 
previously  described  Australian  species. 

Hyleccetus  australis  Er. 

This  species  varies  in  length  from  7^  to  12^  mm.  The 
prothoracic  impression,  although  fairly  wide,  is  usually  faint. 
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Family  PTINID^. 

Ptinus  medioglaber,  n.sp. 

Black,  appendages  reddish.  Upper  surface  in  parts  with 
dense  variegated  clothing,  and  with  more  or  less  erect  dark 
setge ;  under-surf ace  and  legs  with  rather  dense  pale  pubes- 
cence. 

Antenna  long  and  thin.  Frothoiru:  longer  than  wide, 
widest  at  apical  third  ;  with  dense,  normally  concealed  punc- 
tures. Elytra  rather  long,  shoulders  rounded,  thence  to 
apical  third  parallel-sided ;  with  regular  rows  of  fairly  large, 
suboblong  punctures  ;  interstices  almost  or  quite  impunctate. 
Length,  2^  mm. 

Hah. — Victoria:   Wangaratta  (A.  M.  Lea). 

In  general  appearance  somewhat  like  a  large  specimen  of 
P.  attritus,  but  differs  in  having  the  shoulders  much  less 
rounded  (much  like  those  of  P.  eminens  or  P.  exulans,  whilst 
in  /'.  attritus  they  resemble  those  of  the  introduced  /'.  tec- 
tus)  ;  the  glabrous  space  between  the  subbasal  and  postmedian 
clothing  larger,  and  more  perfectly  glabrous  ;  the  pubescence 
rather  more  compact  and  more  prettily  variegated,  and  the 
erect  setae  rather  shorter. 

On  the  prothorax,  the  clothing  is  mostly  dark  brown, 
almost  black,  and  in  four  longitudinal  ridges  or  fascicles,  but 
with  a  conspicuous  white  median  line,  and  a  white,  variegated 
with  golden,  basal  line;  on  the  scutellum,  it  is  white;  on  the 
elytra,  on  the  basal  fourth,  it  is  white,  variegated  with 
golden,  then  to  beyond  the  middle  the  surface,  except  for  a 
few  erect  setae,  is  glabrous ;  then  there  is  a  conspicuous  white 
fascia  not  quite  touching  the  suture  or  sides  ;  on  each  side  of 
the  suture  commencing  at  the  fascia,  extending  to  the  apex, 
and  then  directed  along  the  sides  almost  to  the  fascia,  the 
clothing  is  golden,  the  enclosed  spaces  being  almost  glabrous. 
On  the  head,  there  is  a  narrow  median  line  of  whitish  cloth- 
ing, and  the  eyes  are  somewhat  indistinctly  encircled  with 
white. 
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Ptinus  gloriosus,  n.sp. 

Black,  appendages  somewhat  reddish.  With  dense  golden 
brown  clothing,  variegated  with  white  and  stramineous ; 
elytra,  in  addition,  with  rather  long  brownish  hairs  on  setae  ; 
undcr-suriacc  and  legs  with  dense  whitish  pubescence. 

Antenna'  long  and  thin.  Prothorax  slightly  wider  than 
long;  with  dense,  normally  concealed  punctures.  Elytra 
strongly  convex  :  briflely  ovate,  shoulders  strongly  rounded  ; 
with  regular  rows  of  suboblong  punctures,  mostly  concealed 
by  clothing.     Length,  2-2^  mm. 

liah. — W.   Australia:    Swan  River  (A.  M.  Lea). 

Most  of  the  clothing  is  almost  of  the  same  lovely  colour  as 
the  spots  of  /''.  eminens,  but  the  elytra  are  of  very  different 
shape,  and  the  prothorax  has  conspicuous  basal  markings.  On 
the  prothorax,  the  clothing,  except  for  a  conspicuous  snowy 
patch  on  each  side  of  the  base,  is  entirely  golden-brown,  and 
in  four  conspicuous  ridges  ;  on  the  elytra,  the  golden-brown 
clothing  covers  most  of  the  surface,  but  leaves  a  cross-shaped 
glabrous  space,  of  which  the  upright  commences  on  the 
suture  at  about  one-fifth  from  the  base,  and  extends  almost, 
or  quite,  to  the  apex,  and  is  irregularly  bounded  behind  the 
middle  by  white  or  stramineous  clothing  (the  only  pale  cloth- 
ing on  the  elytra)  ;  the  cross-piece  is  almost  median,  and  is 
not  quite  straight.  On  partially  abraded  specimens,  the  cross 
is  not  very  evident,  and  normally  it  is  often  inflated  on  each 
side  towards  the  apex,  so  as  to  be  somewhat  anchor-shaped. 
There  are  five  specimens  before  me,  all  differing  slightly  in 
size,  but  with  almost  identical  clothing. 

Ptinus  anchoralis,  n.sp. 

Black,  appendages  reddish.  Clothing,  except  on  elytra, 
much  as  in  the  preceding  species.  Shape  and  sculpture  much 
the  same.     Length,  2^  mm. 

Hah. — \V.  Australia:   Pelsart  Island  (A.  M.  Lea). 
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The  clothing  on  the  prothorax,  except  that  the  golden  tone 
of  the  ridges  is  not  quite  so  evident,  under-surface  and  legs, 
and  the  setae  on  the  elytra  are  as  in  the  preceding  species ; 
but  the  elytral  pubescence  is  denser,  distinctly  paler  than  on 
the  prothorax  (except  the  snowy  basal  spots),  shorter  and 
of  uniform  colour  throughout.  The  glabrous  space  is  also 
decidedly  anchor-shaped,  with  its  various  parts  rather  nar- 
rower. It  is  also  somewhat  larger  and  wider,  and  slightly 
less  convex. 

Ptinus  cupreoniger,  n.sp. 

Black  with  a  distinct  coppery  gloss,  appendages  reddish. 
With  dense  brown  clothing,  variegated  with  white  on  the 
elytra,  on  which  also  there  are  rather  long  hairs  or  setae ; 
under-surface  with  short,  dense,  brownish  pubescence, 
becoming  somewhat  paler  on  sides. 

Antenna'  decidedly  long  and  rather  thin.  Prothorax 
almost  as  wide  as  long,  sides  strongly  rounded,  base  slightly 
narrower  than  apex ;  with  very  dense  punctures,  most  of 
which  are  visible  before  abrasion.  Elytra  ovate,  strongly 
convex  ;  with  regular  rows  of  somewhat  angular  and  rather 
large  punctures  ;  interstices  with  sparse  and  minute  punctures 
or  none.  Under-surface  with  rather  larger  punctures  than 
usual.     Length,  2|--2|  mm. 

Hab. — Tasmania:  Stanley,  ten  specimens  from  tussocks  on 
summit  of  the  "Nut"  (A.  M.  Lea). 

Apparently  allied  to  1'.  imulus,  but  the  prothorax  is  dis- 
tinctly narrowed  to  the  base,  where  there  are  also  no  patches 
of  yellowish  pubescence.  The  derm  has  a  gloss  somewhat  as 
in  F.  adeps,  but  the  two  species  have  little  else  in  conmion. 

There  are  four  distinct  fascicles  on  the  prothorax  :  and,  on 
abrasion,  they  are  seen  to  be  supported  by  feeble  tubercular 
swellings.  On  the  elytra,  the  pubescence  is  much  sparser 
than  on  the  prothorax;  and  a  large  transverse  median  space 
is,  except  for  erect  setae,   almost  or  quite  glabrous  ;  towards 
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the  base  and  again  beyond  the  middle,  there  is  some  white 
pubescence  that  sometimes  is  distinctly  fasciate  in  arrange- 
ment. 

Ptinus  albohumeralis,  n.sp. 

Very  dark  chestnut-brown,  appendages  not  much  paler. 
Prothorax  with  dense  chestnut-brown  pubescence  in  four  con- 
spicuous ridges  :  elytra  with  dense  reddish  pubescence,  except 
for  a  white  spot  on  each  shoulder,  scutellum  also  with  white 
pubescence :  elytra  with  rather  long  reddish  erect  setae ; 
under-surface  and  legs  with  short  dense  greyish  pubescence. 

Anten/ue  long  and  fairly  stout.  Prothorax  about  as  wide 
as  long,  sides  strongly  rounded,  base  narrower  than  apex, 
with  a  glabrous  median  line,  and  a  glabrous  subbasal  one  : 
punctures  normally  concealed.  Elytra  rather  elongate- 
ovate,  moderately  convex  ;  with  regular  rows  of  suboblong, 
partially  concealed,  punctures.     Length,  3  mm. 

//,,/,. _N.S.W.  :   Glen  Innes  (A.  M.  Lea). 

The  beautiful  elytral  pubescence  is  of  a  redder  tone  than 
in  /'.  e.ruJaua:  the  shoulders  are  more  strongly  rounded,  the 
white  spots  are  less  numerous  on  elytra,  and  absent  from  pro- 
thorax, the  latter  has  a  glabrous  median  line,  etc.  In  shape, 
it  is  much  like  F.  egenus,  but  the  clothing  is  denser  and 
brighter,  and  on  the  prothorax  (when  viewed  from  behind) 
appears  in  four  conspicuous  lines,  with  the  glabrous  median 
line  much  narrower;  the  antennae  are  also  somewhat  shorter. 

Ptinus  microscopicus,  n.sp. 

Very  pale  castaneous,  almost  flavous.  With  somewhat 
golden  and  not  very  dense  pubescence  ;  elytra,  in  addition, 
with  moderately  long  erect  hairs  or  setas  :  base  of  prothorax 
with  snowy  clothing.  Under-surface  and  legs  with  short, 
dense,  white  pubescence. 

AiiteniKP  long  and  thin.  Prothora.r  about  as  long  as  wide, 
sides  moderately  rounded,  base  scarcely  narrower  than  apex; 
as   long,   sides   strongly   rounded,    base   narrower   than   apex, 
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with  dense,  partially  concealed  punctures.  Elytra  ovate, 
moderately  convex  ;  with  regular  rows  of  suboblong,  partially 
concealed  punctures.     Length,  1-1|  mm. 

Hah. — W.  Australia:  Swan  River  (A.  M.  Lea). 

Readily  distinguished  from  all  previously  described  Aus- 
tralian species,  by  its  minute  size.  (.)n  one  of  the  two  speci- 
mens before  me,  the  clothing  on  the  elytra  is  feebly  varie- 
gated. 

Ptinus  albomaculatus  Macl. 

Black,  elytra  with  a  purplish  gloss.  Clothed  with  short, 
stiff,  erect,  black  setae;  with  conspicuous  snowy  spots  on  head, 
scutellum,  and  elytra;  under-surface  and  legs  with  rather 
dense,  but  not  uniform,  white  or  whitish  pubescence. 

Head  densely  and  rugosely  punctate.  Antennae  long  and 
not  very  thin.  Prothorax  slightly  longer  than  wide,  at  base 
and  apex  with  rows  of  distinct  punctures,  the  intervening- 
space  with  rounded  sides,  convex ;  with  dense  and  somewhat 
flattened  granules.  FAyira  about  twice  as  wide  as  prothorax, 
shoulders  rounded,  sides  thence  parallel  to  near  apex  ;  with 
rows  of  rather  large,  deep,  suboblong  punctures,  and  with  a 
short  scutellar  row  ;  interstices  impunctate.     Length,  3f  mm. 

Hah. — Queensland:  Townsville  (11.  J.  Carter;  from  F.  P. 
Dodd). 

On  the  head,  the  snowy  clothing  forms  a  spot  close  to  each 
eye,  entirely  clothes  the  scutellum,  forms  a  spot  behind  the 
shoulder  (common  to  the  seventh  and  eighth  interstices),  and 
a  transverse  marking  beyond  the  middle,  on  the  third  to  sixth 
(inclusive)  interstices.  The  specimens  before  me  are  marked 
"Believe  ant-friends." 

I  had  the  description  of  this  species  drawn  up  as  new ; 
and,  although  the  specimens  do  not  quite  agree  with  Mac- 
leay's  description  of  F.  albomaculatus,  I  thought  it  advisable 
to  ask  Mr.  Carter  to  compare  one  with  the  type  of  that 
species.     This  he  did,  and  wrote  that  "their  upper  surfaces 
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were  identical  in  every  respect."     A  fuller  description,  how- 
ever, should  be  useful  to  Coleopterists. 

Ptinus  niveonotatus,  n.sp. 

Black,  very  shining,  elytra  with  a  slight  purplish  gloss. 
Clothed  with  moderately  long,  erect,  blackish  setae ;  head 
with  a  white  spot  close  to  each  eye,  scutellum  with  snowy 
clothing,  each  elytron  with  a  rounded  postmedian  snowy  spot, 
common  to  the  third  and  fourth  interstices,  under-surface 
with  whitish  clothing,  and  somewhat  similar  clothing  on  legs. 

Head  with  partly  concealed  punctures :  with  a  narrow 
median  carina.  Antennae  long  and  thin.  Frothorax  longer 
than  wide,  sides  decreasing  in  width  from  apex  to  near  base, 
and  then  increasing  to  base  ;  base  with  one,  the  apex  with 
two  rows  of  distinct  punctures,  the  intervening  space  smooth 
and  impvmctate.  Elytra  twice  as  wide  as  the  narrowest  part 
of  prothorax,  shoulders  rounded,  sides  parallel  to  near  apex  ; 
with  rows  of  rather  small  but  deep  punctures,  and  with 
remnants  of  a  scutellar  row;  interstices  impunctate.  Length, 
1\  mm. 

Hah. — Darnley  Island  (H.  Elgner). 

A  small,  shining  species,  with  longer  antennae  than  is  usual 
amongst  black-legged  species. 

The  Australian  species  of  Ftimhs  known  to  me  may  be  tabulated 

as  follows  : — 

A.  Elytra  parallel-sided,  with  shoulders  lightly  rounded. 

a.  Appendages  black  or  almost  so. 

h.  Elytra  with  pale  clothing  about  suture  and  apex adeps  Oil. 

bb.  Jllytra  without  pale  clothing  there. 

c.  Postmedian  markings  rounded niceonotatua,  n.sp. 

cc.  Postmedian  markings  transverse aUiomaculat^ia  y[&c\. 

aa.  Appendages  more  or  less  reddish. 

rf.  Clothing  nowhere  black exulans  ^r. 

dd.  Clothing  partly  blackisii. 

e.  Elytra  with  a  glabrous  median  space nudioglnhtr,  n.sp. 

ee.  Elytra  without  such  a  space , erninewi  0\\. 
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AA.  Elytra  ovate,  not  parallel-sided. 

B.  Size  very  minute microscopicus,  n.sp. 

BB.  Size  ordinary. 
C.  Elytral  markings  confined  to  shoulders. 
/.  Prothoracic  elothinf^  in  four  conspicuous  ridges.  .  albohtinieralis,i\.Hip. 

J^  Prothoracic  clothing  not  in  such  ridges e.7€*(J(s011. 

CC.  Elytral  matkings  not  confined  to  shoulders. 

D.  Prothorax  with  pale  clothing  along  middle afffitnx  Oil. 

DD.  Prothorax  without  a  pale  median  line. 

E.  Prothorax  without  pale  basal  markings...    .      cupreoni(/er,  n.sp. 
EE.  Prothorax  with  snowy  basal  markings. 

F.  Elytral  pubescence  variegated glorioswi,  n.sp. 

FF.  Elytral  pubescence  of  unifoim  colour anrhora/ii,  n.sp. 

Family  BOSTRYCHID/E. 

Xylopsocus  bispinosus  Macl.((J). 

X.  elongatula  Macl.(2);  X.  Leai  Lesne(^). 

In  examining  some  twigs  of  the  cultivated  fig,  in  Decem- 
ber, 1903,  I  saw  numerous  holes  made  by  these  insects.  In 
most  instances,  the  hole  was  made  close  to  a  bud,  and  went 
almost  round  the  twig,  just  under  the  bark.  In  nearly  every 
instance,  two  insects  were  in  each  drill  ;  the  one  nearest  the 
entrance  and  always  with  its  tail  blocking  up  the  opening 
was  a  male  ;  the  other,  which  was  always  at  the  head  of  the 
drill,  was  a  female.     I  never  saw  these  positions  reversed. 

The  explanation  seems  to  be  that  the  males  guard  the 
entrance  to  the  drill  to  prevent  the  females  being  devoured  by 
Clerida-,  or  other  insects,  which  devour  so  many  small  boring 
beetles.  Frequently  when  examined,  the  male  was  found 
dead,  but  the  female  living ;  in  other  instances,  both  were 
found  dead,  so  that  it  would  appear  that,  even  in  death,  the 
male  protects  the  young  brcod.  The  synonymy  is  now  first 
recorded. 

Rhizopertha  DOMINICA,  Fabr. 

Ent.  Syst.  1,  2,  p.  359;  Lesne,  Ann.  Soc.  Ent.  Fr.,  1897, 
p.  332;  R.  picea  Marsh;  R.  rufa  Hope. 

This  almost  cosmopolitan  species  can  now  be  recorded  from 
Australia,   as  it   has  been   sent  to   me   from  Cape  York   (H. 
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Elgner)  and  New  South  Wales  (Manilla  and  Wellington  ; 
W.  W.  Froggatt).  Mr.  Froggatt  informs  me  that  the  Wel- 
lington specimens  were  taken  fioni  wheat-grains.  Monsieur 
Lesne  (to  whom  I  am  indebted  for  the  identification)  records 
it  as  eating  biscuits,  etc. 

Family  TENEBRIONIDyE. 
Typiiluloma,  n.g. 

Head  wide,  sides  dilated  to  in  front  of  middle.  Eyes 
absent.  Mandibles  short,  acutely  notched  near  apex.  An- 
tennre  short,  most  of  the  joints  strongly  transverse.  Palpi 
short.  Prothornx  subquadrate.  Scutellum  minute.  Elytra 
parallel-sided  to  near  apex ;  epipleiirae  rather  wide  at  the 
base.  Metosternum  moderately  long,  episterna  moderately 
wide.  Legs  short  and  stout ;  tibiae  bispinose  at  apex,  the  front 
pair  strongly  dentate  externally. 

The  species  described  below  has  a  strong  general  appear- 
ance as  of  a  small  AchtJwsiJS,  or  as  if  belonging  to  Uloma  or 
Ulomoides,  but  is  readily  distinguished  from  all  of  the  Ulo- 
mides  by  the  absence  of  eyes.  In  catalogues,  it  should  be 
placed  near  Uloma.  It  is  by  far  the  largest  blind  species  as 
yet  recorded  from  Australia,  and  the  only  one  from  Queens- 
land, although  it  is  practically  certain  that  Rodicny'm  occurs 
there,  and  probably  Illa'phanus  as  well. 

Typhluloma  inops,  n.sp.  (Plate  xvii.,  fig.  9). 

Oblong-elliptic,  subdepressed.  Reddish-castaneous.  Glab- 
rous, except  for  appendages. 

Head  about  once  and  one-half  as  wide  as  long ;  clypeal 
suture  very  feeble  posteriorly  ;  with  numerous  rather  small 
but  clearly  defined  punctures.  Antennae  inserted  under  the 
slightly  overhanging  sides  ;  first  joint  rather  short  ;  second 
moderately,  all  the  others  strongly  transverse ;  second  to 
sixth  slightly  increasing  in  width  at  apex  ;  seventh  to  ninth 
much    more   so ;   tenth    slightly  wider  than    ninth ;    eleventh 
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longer  and  slightly  narrower  than  tenth,  its  apex  semicircu- 
lar. Vrotliorax  slightly  wider  than  long,  sides  near  apex 
gently  dirainishing  in  width  to  apex  itself,  which  is 
gently  incurved  to  middle,  base  truncate  and  hind  angles 
almost  rectangular ;  with  clearly  defined  punctures  of  some- 
what irregular  size,  but  none  very  large.  Elytra  with  regular 
rows  of  rather  large  round  punctures,  in  rather  feeble  stride, 
the  interstices  with  sparse  and  minute  punctures ;  epipleurse 
with  dense  and  rather  coarse  punctures  about  base,  but  much 
smaller  and  sparser  elsewhere.  Under-surface  with  round  and 
usually  clearly  defined  punctures.  Abdomen  with  first  seg- 
ment longer  than  second,  second  longer  than  third,  and 
slightly  longer  than  fifth,  third  longer  than  fourth.  Front 
tibi(H  wide,  their  external  apical  two-thirds  with  four  strong 
teeth,  middle  pair  slightly  longer,  not  so  wide  and  spinose  on 
external  edge,  hind  pair  spinose  only  at  tip.     Length,  4-i  mm. 

Hah. — Queensland:  Little  Mulgrave  River  (H.  Hacker). 

The  type  was  sent  in  spirits,  with  many  other  small  beetles, 
a  few  of  which  were  certainly  from  ants'  nests,  but  many  were 
not.  Mr.  Hacker  when  written  to,  could  give  me  no  informa- 
tion as  to  how  he  obtained  it. 

CoRiPERA  Adamsi,  n.sp. 

Black,  with  a  faint  coppery  gloss  in  places ;  tibiae  with  a 
slight  purplish  gloss  ;  antennal  joints  in  parts  diluted  with 
red. 

Head  densely  granulate,  and  with  a  number  of  shallow 
irregular  depressions.  Prothorax  moderately  transverse ;  with 
numerous  small  granules,  and  small,  shallow,  irregular  de- 
pressions ;  margins  wide,  obliquely  raised,  and  coarsely  ser- 
rated or  lobed.  Scutellum,  curvilinearly  triangular.  Elytra 
feebly  raised  along  suture  and  sides;  with  small,  dense,  and 
somewhat  irregularly  distributed  punctures ;  with  numerous 
minute,  subobsolete  granules,  and  with  numerous,  small, 
shining  granules  of  not  tmiform  size,  and  becoming  more 
numerous  towards  and  on  sides,  which,  in  consequence,  appear 
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irregularly  serrated  :  flanks  also  with  dense  punctures,  sub- 
obsolete  minute  granules  and  small  shining  ones.  Undcr- 
siirfarr  in  parts  shining,  in  parts  wrinkled,  parts  of  sterna 
and  of  head  granulated.  Ler/s  rather  long  and  thin.  Length, 
14  mm. 

71  (lb. — Tasmania:  Magnet  (O.  L.  Adams). 

I  have  received  many  curious  insects  from  Mr.  Adams,  but 
this  is  an  exceptionally  fine  species.  It  was  in  perfect  con- 
dition, when  first  received  ;  but  now  (owing  to  postal  vicissi- 
tudes) has  all  its  appendages  damaged.  It  is  remarkably 
distinct  from  all  previously  described  species.  Each  pro- 
thoracic  margin  is  divided,  as  it  were,  into  three  lobes ;  the 
apical  one  is  large  and  feebly  divided  into  two ;  the  median 
one  is  slightly  larger,  and  more  distinctly  divided ;  then  there 
is  a  deep  notch,  and  a  smaller,  simple  lobe.  The  granulation 
of  the  elytra  is  also  very  distinctive. 

Family  EROTYLLID/E. 

Episcaphula  HERCULES,  n.sp.  (Plate  xvii.,  fig.  10). 

Black,  shining ;  an  irregvilar  stripe  on  each  side  of  pro- 
thorax,  a  spot  on  each  shoulder,  another  between  it  and 
scutellum,  and  a  subapical  spot  on  each  elytron,  dull  red. 
Apex  of  tibiae,  and  lower  surface  of  three  basal  joints  of  tarsi, 
with  dense  reddish  setae. 

Head  with  moderately  distinct  punctures  behind  eyes  and 
on  clypeus,  elsewhere  almost  or  quite  impunctate.  Prothorax 
about  once  and  one-fourth  as  wide  as  long ;  each  side  of  base 
with  a  narrow,  oblique,  distinct,  impvmctate  impression. 
Elytra  with  distinct  but  small  junctures  in  regular  series: 
interstices  with  sparse  and  still  smaller  punctures.  Abdomen 
with  distinct  punctures  along  middle  and  at  apex.  Front 
tibise  with  a  subtriangular  extension  at  the  basal  third. 
Length,  23  mm. 

Tlab. — Qiieensland  :   Coen  (C.  French). 
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A  single  specimen  of  this  magnificent  insect  is  before  me. 
It  differs  from  E .  gigas  (the  largest  species  hitherto  known) 
in  being  much  larger,  more  parallel-sided,  and  with  the  pro- 
thoracic  markings  longitudinal  instead  of  transverse;  the 
marking  on  each  side  is  constricted  in  the  middle,  and 
towards  the  apex  becomes  dilated,  and  then  subrounded ; 
towards  the  base  it  is  strongly  bifurcated ;  the  middle  is 
occupied  by  a  black  angular  patch  which  is  strongly  nar- 
rowed towards  the  apex  and  less  strongly  to  the  base ;  on 
each  side  of  the  base  there  is  a  black  angular  projection.  The 
])rothorax  also  is  without  the  patch  of  large  basal  punctures 
on  each  side.  The  humeral  markings  are  not  connected  as  in 
E.  gigas:  and  the  subapical  spot  on  each  elytron  is  smaller 
and  more  rounded.  The  scutellum  is  also  more  transverse. 
The  subtriangular  extension  of  the  front  tibire  is  probably 
sexual.  In  some  lights,  the  antennee  and  front  legs  appear  to 
be  feebly  diluted  with  red. 

Episcaphula  gigas  Macl.  (Plate  xvii.,  fig.  11). 

A  sketch  of  the  markings  of  this  species  is  given  for  com- 
parison with  those  of  E.  hercules. 


EXPLANATION  OF  PLATE  XVIL 

Fig.  L  —  Paflmholua  mamillatun  Lea;  hiiul  leg. 

Fig.  2. — CoUacerothorax  srulpticepn  Lea. 

Fig.3. — C.  sculpticeps;  siile-view  of  head. 

Fig.4. — O.  sculpticeps;  ba.se  of  head,  from  behind. 

Fig.  5. — Bytus  insi(piicornis  Lea. 

Fig.  6. — Chlorohapta  tibialis  Lea. 

Fig.  7.  —  Hyleccetus  fuscipennis  Lea. 

Fig. 8.  —  H.  i-igilans  Lea;  liead  and  protlioiax. 

Fig. 9.  —  Ti/fihl idoma  inoj)s  Lea. 

Fig.  10. — Episcaphula  hercules  Lea. 

Fig.  11.— .&.  (pgas  Macl.;  markings. 
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Elgner)  and  New  South  Wales  (Manilla  and  Wellington  ; 
W.  W.  Froggatt).  Mr.  Froggatt  informs  me  that  the  Wel- 
lington specimens  were  taken  from  wheat-grains.  Monsieur 
Lesne  (to  whom  I  am  indebted  for  the  identification)  records 
it  as  eating  biscuits,  etc. 

Family  TENEBRIONIDyE. 
TypiiLULOMA,  n.g. 

llen<}  wide,  sides  dilated  to  in  front  of  middle.  Eyes 
absent.  Mandibles  short,  acutely  notched  near  apex.  An- 
tennas short,  most  of  the  joints  strongly  transverse.  Palpi 
short.  Prothorax  subquadrate.  Scutellum  minute.  Elytra 
parallel-sided  to  near  apex ;  epipleiirse  rather  wide  at  the 
base.  Metasternum  moderately  long,  episterna  moderately 
wide.  Lcr/s  short  and  stout ;  tibice  bispinose  at  apex,  the  front 
pair  strongly  dentate  externally. 

The  species  described  below  has  a  strong  general  appear- 
ance as  of  a  small  Achthosvs,  or  as  if  belonging  to  Uloma  or 
Ulomoides,  but  is  readily  distinguished  from  all  of  the  Ulo- 
mides  by  the  absence  of  eyes.  In  catalogues,  it  should  be 
placed  near  Uloma.  It  is  by  far  the  largest  blind  species  as 
yet  recorded  from  Australia,  and  the  only  one  from  Queens- 
land, although  it  is  practically  certain  that  Rodwayia  occurs 
there,  and  probably  Illajjhanus  as  well. 

Typhluloma  inops,  n.sp.  (Plate  xvii.,  fig.  9). 

Oblong-elliptic,  subdepressed.  Reddish-castaneous.  Glab- 
rous, except  for  appendages. 

Head  about  once  and  one-half  as  wide  as  long  ;  clypeal 
suture  very  feeble  posteriorly ;  with  numerous  rather  small 
but  clearly  defined  punctures.  Antennae  inserted  under  the 
slightly  overhanging  sides;  first  joint  rather  short  j  second 
moderately,  all  the  others  strongly  transverse ;  second  to 
sixth  slightly  increasing  in  width  at  apex  ;  seventh  to  ninth 
much    more   so ;   tenth    slightly  wider  than    ninth ;    eleventh 
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A  single  specimen  of  this  magnificent  insect  is  before  me. 
It  differs  from  E.  gigas  (the  largest  species  hitherto  known) 
in  being  much  larger,  more  parallel-sided,  and  with  the  pro- 
thoracic  markings  longitudinal  instead  of  transverse;  the 
marking  on  each  side  is  constricted  in  the  middle,  and 
towards  the  apex  becomes  dilated,  and  then  subrounded ; 
towards  the  base  it  is  strongly  bifurcated ;  the  middle  is 
occtipied  by  a  black  angular  patch  which  is  strongly  nar- 
rowed towards  the  apex  and  less  strongly  to  the  base ;  on 
each  side  of  the  base  there  is  a  black  angular  projection.  The 
'  prothorax  also  is  without  the  patch  of  large  basal  punctures 
on  each  side.  The  humeral  markings  are  not  connected  as  in 
E.  (jigas;  and  the  subapical  spot  on  each  elytron  is  smaller 
and  more  rounded.  The  scutellum  is  also  more  transverse. 
The  svibtriangular  extension  of  the  front  tibiae  is  probably 
sexual.  In  some  lights,  the  antennae  and  front  legs  appear  to 
be  feebly  diluted  with  red. 

Episcaphula  gigas  Macl.  (Plate  xvii.,  fig.  11). 

A  sketch  of  the  mai-kings  of  this  species  is  given  for  com- 
parison with  those  of  E .  hercnles. 


EXPLANATION  OF  T'LATE  XVII. 

Fig.  1.  —  PalimholuA  maiii.ilhituii  Lea;  hind  leg. 

Fig. 2. — CoV.arerotliorax  sru/plireps  Lea. 

Fig. 3.  —  C.  sculpt iceps;  side-view  of  head. 

Fig. 4. — 0.  sciiJpticeps;  base  of  head,  from  behind. 

Fig..T. — Bytus  inngnicornis  Lea. 

Fi^'.G. — Chlo7ohapta  tilnalis  Lea. 

Fig. 7.  — Hylecatas  fwicipennin  Lea. 

Fig.8.  —  //.  vi'jilans  Lea;  head  and  protlioia.x. 

Fig. 9.  —  Tj/plilnloma  ivopn  liea. 

Fig.  10. — Epi-iaij'^iula  hercides  Lea. 

Fig. IL — E.  f/i'jas  Macl.;  markings. 
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No.   ii.* 

By  T.  Harvey  Johnston,  M.A.,  D.Sc,    and  J.  Burton 
Cleland,  M.D.,  Ch.M. 

(From  the  Bureau  of  Mlcrohioloqy,  Sydney.) 
(Plates  xiii.-xvi.) 

In  the  present  paper  we  propose  to  deal  with  a  number  of 
parasites  found  by  us  in  reptilian  blood-smears,  for  the 
greater  number  of  which,  we  are  indebted  to  the  kindness  of 
Dr.  T.  L.  Bancroft,  of  Eidsvold,  Burnett  River,  Queensland. 
Type-slides  of  those  forms  which  we  consider  to  be  new  to 
science,  have  been  deposited  in  the  Australian  Museum, 
Sydney. 

In  addition  to  the  parasites  described  below,  we  have  met 
with  Trypanosomes  and  Haemogregarines  in  films  taken  from 
a  skink-lizard,  Lygosoma  tceniolatum  White,  by  Dr.  Bancroft 
(Burnett  River  district:  February,  1911). 

Our  thanks  are  due  to  Dr.  T.  L.  Bancroft  and  Dr.  H.  G. 
Chapman ;  for  forwarding  material ;  to  Messrs.  A.  McCul- 
loch  and  D.  Fry,  of  the  Australian  Museum,  for  identifying 
specimens  for  us;  and  to  Mr.  W.  A.  Birmingham,  of  this 
Bureau,  who  has  drawn  the  figures  in  the  accompanying 
plates  from  our  original  camera  lucida  drawings. 

Trypanosoma  chelodina  Johnson. 

(Plate  xiii.,  fi.us.lM.) 

This  lijemoflagellate  was  described  by  Dr.  A.  E.  Johnson 
(1907,  p.  26),  as  occurring  in  the  Murray  River  Tortoise^ 
Chelodina    longicollis.     The  species  usually  called  the  Murray 

•Continued  fiom  these  Proceedings,  1910,  xxxv.,  pp. 677-685. 
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Tortoise  is  Eniydura  macquariif,  which  is  somewhat  like  G . 
longicolUs .  The  latter,  however,  is  a  widespread  species  in- 
habiting the  whole  of  the  Southern  and  South-East  portions 
of  Australia,  as  well  as  extending  northwards  into  Queens- 
land. The  account  is  very  brief  and  unfigured,  and,  more- 
over, the  measurements  appear  to  be  incorrect.  We  have  met 
with  the  same  parasite  in  Emudura  kreff'tii,  in  smears  sent 
down  from  Queensland  by  Dr.  Bancroft,  who  made  the  films 
from  two  animals,  one  captured  at  Petrie's  Creek  (April, 
1910),  and  the  other  in  the  Burnett  River  recently  (Janu. 
ary,  1911),  as  well  as  in  a  film  fi'om  C  longicolHs,  also  forwarded 
recently  by  him  (Burnett  River). 

A  comparison  of  our  forms  with  the  account  given  of  T. 
chelodiiia,  showed  us  that  the  only  difference  was  that  of  size. 
It  was  noticed  that,  in  this  account,  though  the  parasites 
■were  said  to  be  larger  than  the  erythrocytes,  yet  the  dimen- 
sions given  were  very  much  smaller.  In  order  to  satisfy  our- 
selves as  to  the  correctness.  Dr.  H.  G.  Chapman  kindly 
allowed  us  to  compare  our  types  with  those  present  in  a  film 
.sent  to  him  by  Dr.  Johnson.  In  addition  to  the  Trypanosome, 
the  latter  film  contained  haemogregarines,  similar  to  the  forms 
referred  to  by  us  elsewhere. 

Some  figures  from  the  Murray  River  Tortoise,  as  well  as 
from  Eniydura  krefftii,  are  given.  The  parasite  possessed  a 
fairly  constant  form,  pleomorphism  not  being  detected.  The 
length  (excluding  the  short  flagellum)  varied  from  39-43  /x 
(14 /i  in  the  original  account),  and  the  tlagelluin  was  very 
short,  being  from  3-6 /i.  long  (2 /a  in  the  original).  The 
bread  til  of  the  body  of  the  flagellate,  measuring  in  the  region  of 
the  nucleus,  excluding  the  undulating  membrane,  was  from 
3-5"5/x  (1'5/x  in  Johnson),  while  the  undulating  membrane 
varied  from  1'5-3'3/x  in  width.  The  maximum  breadth  was 
thus  from  5-8-0  /x.  Tlie  anterior  end  was  long  and  narrow, 
ending  acutely,  and  consequently  the  point  of  junction  with 
the  short  flagellum  was  not  always  distinguishable.  The 
main  mass  of  the  body  was  of  a  fairly  uniform  breadth,  but 
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tapering  rapidly  at  the  posterior  end.  The  protoplasm,  ex- 
cept at  the  posterior  end.  where  it  was  only  slightly  coloured, 
was  stained  a  deep  blue.  It  appeared  to  be  homogeneous  in 
most  specimens,  though  a  few  large  vacuoles  were  seen  in 
others.  Granules  were  sometimes  seen  in  the  clearer  area  at 
the  posterior  end.  Lying  in  this  region,  was  the  kineto- 
nucleus,  which  is  sitxxated  at  about  one-third  of  the  distance 
between  the  end  and  the  centre,  the  large  rounded  nucleus  lying 
some  little  distance  posteriorly  from  the  centre.  The  undulat- 
ing membrane  was  a  rather  wide,  lightly  staining  structvire 
possessing  a  folded  edge. 

The  measurements  of  some  typical  forms  are  given  below. 
Nos.  i.  to  V.  from  Emydw'a  krefftii  (Queensland),  and  Nos. 
vi.  and  vii.,  from  Chelodina  longicollis  (South  Australia). 
The  sizes  are  given  in  micromillimetres. 


1. 


Posterior  end  to  kinetonucleus 5 

Kiiietonucleus  to  edge  of  nucleus  .     12 

Length  of  nucleus 3"5 

Nucleus  to  anterior  end 20 

Free  flagelluin 6 

Total  length  (including  fla£;ellum)...  46'5 
Total  length  (e.xcluding  flagelluni)...   40"5 

Greatest  width I    6 "5 

Breadth  of  "  body"  opposite  nucleus'    4  5 
Breadth  of  undulating  membrane '    2 


ii. 

7 

11 

3o 

21 

42-5 

42-5 

6-5 

4 

2  5 

iii. 

iv. 

8 

6 

10 

10 

3-5 

3 

18-5 

20-5 

3 

3 

43 

42-5 

40 

39-5 

5 

6-5 

3 

4 

2 

2-5 

8 
11 

3-5 
20 

42  5 

42-5 

6 

3-5 
2-5 


10 
4 

21 
3 

46 

43 
8 
5 
2' 


VII. 

6-5 
10 

4 
20 

3-5 
44 
40-5 

8-5 

5 

3-5 


H^MOCYSTiDiUM   CHEL0DIN.S;,    from   Emydura   krefftii   Gray. 

(Plate  xiii.,  tigs.l5--l.) 
Dr.  Bancroft  kindly  sent  to  us  two  blood-films  taken  during 
April,  1910,  from  the  freshwater-tortoise,  Emydura  krefftii 
Gray,  one  taken  at  Enoggera,  and  the  other  at  Petrie's  Creek, 
Queensland.  An  examination  showed  that  the  tortoise  from 
the  latter  locality  was  parasitised  by  hasmatozoa.  We  were 
surprised  at  finding  that  the  animal's  blood  harboured  no 
less  than  three  quite  different  parasites,  namely,  a  Trypano- 
sonie  {T .  rlielodina),  a  Haemogregarine  (//.  clelandi),  and  a 
Hsemocystidium  (Johnston  and  Cleland,  1910,    ]>.  679).       We 
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have  identified  the  hist-meiitioned  as  being  specifically  iden- 
tical with  B. .  chelodina,  already  described  by  us  (1909,  p. 
97)  from  another  tortoise,  Clidodina  longicollis  Shaw,  from 
the  Sydney  district.  We  have  also  seen  a  few  parasites  be- 
longing to  this  species  in  a  Western  Australian  representative, 
Chelodina  ohlonga,  taken  near  Pertli. 

The  parasites  vai'ied  in  size  from  G'Dxo-o//  to  12-5  x  10 /x,. 
the  average  size  being  about  1 1  x  8 /y..  A  few  foiMus  were 
practically  circular  in  outline,  but  most  of  them  were  ellipti- 
cal or  of  a  distorted  reniform  shape.  In  all  cases  observed, 
the  position  occupied  was  between  the  nucleus  and  one  end 
of  the  cell.  There  were  two  types  of  the  haematozoon  present. 
Some  of  the  organisms  when  stained  with  Giemsa,  were 
coloured  a  uniform  and  fairly  deep  bhie.  In  these  parasites, 
no  nucleus  was  recognisable.  Others  were  very  lightly  stained, 
and,  in  these,  a  more  or  less  definite  and  rounded,  large 
purplish  nucleus  was  seen  lying  centrally.  These  cells  pos- 
sessed rather  larger  melanin-granules  than  the  more  deeply 
staining  forms.  Two  vacuoles  were  usually  present,  but  their 
position  was  variable.  The  melanin-granules  were  relatively 
thick  and  abundant.  More  usually  they  were  mainly  aggre- 
gated near  the  mid-region,  but  a  number  were  peripherally 
situated.  In  some  cases,  the  arrangement  was  quite  irregu- 
lar, the  individual  grains  remaining  isolated.  The  host-cell 
was  not  in  any  way  distorted,  nor  was  its  nucleus  displaced. 

HiEMOGREGARINA   CLELANDI    Justu. 

(Plate  xiv.,  figs.   1-25). 

This  h^matozoon  was  originally  described  (Johnston,  1909,. 
p.  407)  from  the  West  Australian  tortoise,  Chelodina  ohlonya. 
We  have  since  found  it  in  Emydura  krefftii  and  Chelodina  longi- 
collis. Films  were  forwarded  to  us  in  Apiil,  1910,  by  Dr.  T.  L. 
Bancroft,  who  took  the  smears  from  two  of  the  former  species, 
one  at  Petrie's  Creek,  and  the  other  at  Enoggera,  Queens- 
land.    The  specimen  from  Petrie's  Creek  showed,  as  already 
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mentioned, the  presence  of  three  different  types  of  haematozoa, 
including  the  above  haemogregarine.  The  other  film  was 
negative.  Films  taken  from  the  same  species  in  September 
and  in  October,  1910,  in  the  Burnett  River,  by  Dr.  Bancroft, 
were  forwarded  to  us ;  and,  on  examination,  the  former  was 
found  to  contain  Trypanosoma  chelodina,  as  well  as  the  above 
hsemogregarine,  whereas  in  those  of  the  latter  date,  only  a 
few  hcemosporidia  were  detected.  The  same  parasite  was 
found  in  films  taken  from  a  long-necked  tortoise,  Chelodina 
longicollis,  by  the  same  gentleman  (Burnett  River).  We  have 
also  recognised  as  belonging  to  the  same  species,  the  hsemo- 
gregarines  present  in  films  taken  from  this  tortoise  by  Dr. 
Angas  Johnson  (Murray  River,  South  Australia).  The  latter 
films  also  contained  the  trypanosome  described  by  him  (1907, 
p.  26)  as  Trypanosoma  chelodina,  and  were  forwarded  to  Dr. 
H.  G.  Chapman,  who  kindly  allowed  us  to  compare  our  try- 
panosomes  with  those  present  on  this  slide. 

The  hasmogregarines  were  variable  in  size,  those  from  the 
Chelodina  longicollis  from  Queensland  being  small,  averaging 
about  10xr)-3/^.  The  longest  forms  detected,  were  found 
in  the  same  species  from  the  Murray  River,  some  reaching 
17/x  in  lengtli  x  6 /x  in  bi'eadth.  The  broadest  parasite  .seen 
by  us,  was  found  in  Chelodina  oblonga,  and  measured  16-5/x 
in  length  by  7-8 /x  in  breadth.  The  smallest  and  youngest 
form  noticed,  was  only  5  //,  long  and  under  1  /x  in  ma.ximum 
breadth.  It  was  club-like,  one  end  being  narrow  and  tapering, 
the  other  broad  and  rounded.  It  was  seen  in  Chelodina  longi 
collis. 

The  general  form  of  the  hsemogregarine  was  elliptical  or 
reniform,  possessing  a  fairly  regular  outline.  In  such  cases, 
the  ends  were  alike,  though  the  nucleus  usually  approximated 
towards  one  extremity,  the  posterior.  In  a  few  parasites,  a 
well-marked  "tail"  was  present,  lying  bent  round  so  as  to  be 
parallel  to  the  main  part  of  the  "body." 

The  protoplasm  became  stained  a  pale  blue  on  using 
Giemas's   stain,   there    being   an    appearance    of    vacuolatioii    in 
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some  of  the  specimens.  The  nucleus  was  very  varied  in  form 
and  position.  In  young  members,  it  appeared  as  a  dense, 
deeply  staining  mass  lying  medially.  In  others,  the  chro- 
matic material  was  more  or  less  irregularly  aggregated  near 
the  middle,  but  usually  just  behind  it.  Sometimes  the  form 
was  distinctly  bandlike,  while  frequently  the  chromatin  was 
dispersed  peripherally,  no  nuclear  substance  being  detected 
in  the  hind-region  of  the  parasite.  A  horseshoe-shaped  nuc- 
leus was  not  uncommon.  In  all  except  quite  young  forms,  a 
distinct  capsule  was  present.  It  usually  invested  the  hsemo- 
gregarine  very  closely,  but  occasionally  there  was  a  moderate 
interval  between  them. 

The  parasite  occupied  various  situations  in  the  host-cell, 
but,  in  nearly  all  cases,  its  general  position  was  parallel  to 
the  longitudinal  axis  of  the  erythrocyte,  the  host-nucleus 
lying  between  the  end  of  the  parasite  and  the  end  of  the 
cell.  Sometimes  the  host-nucleus  lay  between  the  parasite 
and  the  side  of  the  cell.  Occasionally  the  hsemogregarine  was 
situated  transversely  in  the  red  blood-cell.  In  regard  to  the 
effect  on  the  red  coi^puscle,  in  addition  to  the  nuclear  dis- 
placement just  referred  to,  which  usiiallv  takes  place,  there  is 
generally  a  slight  increase  in  the  size  of  the  host-cell.  How- 
ever, the  influence  of  the  parasite  does  not  seem  to  be  con- 
siderable, when  compared  with  what  may  happen  in  the  case 
of  certain  other  reptilian  hsemogregarines. 

A  typical  slide  containing  Hcemogregarina  clelandi  and 
Trypanosoma  chelodina  from  Emydura  krefftii,  has  been 
deposited  in  the  Australian  Museum,  Sydney. 

H^EMOGREGARINA   TILIQU^,    n.sp. 

(Plate  XV.,  figs.  6-15.) 

In  a  specimen  of  Tiliqua  scincoides,  obtained  near  Sydney, 
in  October,  1910,  haemogregarines  were  fairly  numerous  in 
the  red  cells.  The  adult  parasites  exhibited  the  usual  hsemo- 
gregarine form   with   one   end   broad,    narrowing   thence   to- 
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wards  the  other  end,  and  then  bending  around  sharply  to 
form  a  narrowed  tail  bent  in  upon  the  body.  The  surround- 
ing capsule  was  easily  recognisable  in  some  forms.  The 
affected  red  cells  were  slightly  distorted,  and  their  nuclei 
pushed  to  one  side  and  elongated.  The  longest  parasite  was 
20-5 /i  X  .i-o  to  1-7//..  The  length  varied  from  13-20-5 /x, 
the  breadth  in  the  widest  portion  of  the  organisms  being 
about  4  /x.  The  staining  of  the  body  was  a  more  or  less  deep 
blue,  and,  by  Giemsa's  stain,  the  chromatin  presented  dif- 
ferent appearances  in  different  specimens.  In  one,  for 
instance,  the  body,  as  far  as  the  bend,  was  occupied  by  broad, 
reticulated,  chromatiu-like  bands  surrounded  at  the  peri- 
pliery  of  tlie  animal  by  the  blue  protoplasm.  In  another  speci- 
men, the  chromatin  staining  appeared  as  masses  of  purplish 
granules  on  a  deep  blue  base,  one  mass  occupying  the  broad 
end,  another  in  the  centre,  and  a  few  granules  the  bend. 

In  addition  to  these  adult  stages  of  the  parasite,  numerous 
early  forms  were  seen,  which  were  more  or  less  spherical, 
and  varied  in  size  from  4-7x4'5/x.  These  bodies  occupied 
various  positions  in  the  host-cell,  sometimes  being  between 
the  nucleus  and  the  side  of  the  cell,  sometimes  jvist  at  or 
beyond  one  end  of  the  host-nucleus,  sometimes  right  on  one 
end  of  the  host-cell  and  pushing  the  nucleus  to  the  other  end. 
In  one  cell,  two  of  these  bodies  were  seen,  spherical  in  shape, 
of  about  35 /i  diameter,  and  occupying  positions  at  opposite 
ends  of  the  host-nucleus.  In  the  earlier  stages,  these  bodies 
may  appear  as  a  deep  purple  ring,  with  a  clear  centre,  con- 
taining some  minute  purple  specks,  or  they  may  be  evenly 
stained  (a  deep  blue),  or  they  may  appear  as  a  deep  blue, 
peripheral,  thick  ring  with  a  pale  blue  interior  containing 
minute  purple  specks.  In  one  film,  a  number  of  free,  slightly 
curved  forms  were  detected.  These  were  9  ji.  in  length,  and 
about  2  jj.  in  l)teadtli,  possessing  a  blunt  anterior  end,  the 
body  generally  tapering  posteriorly  for  a  little  distance,  and 
then  becoming  rapidly  narrowed  to  end  in  a  thin  tail. 
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H^MOGREGARINA  (KaRYOLYSUS)   BANCROFTI,   n.Sp. 

(Plate  XV.,  figs.  16-24.) 

Dr.  Bancroft  forwarded  some  blood-smears  from  two  snakes, 
Pseudechis  mortonp.nsis  De  Vis,  and  P.  anstralis  Gray,  killed  in 
the  Burnett  River  district  in  January  and  March  respectively. 
These,  on  examination,  were  seen  to  be  parasitised  by  a  hyeinogre. 
gariiie,  which  differs  considerably  from  those  previously  seen  by 
us.  We  have  accordingly  described  it  as  a  new  form,  associating 
with  it  the  name  of  Dr.  Bancroft,  who  has  rendered  us  such 
generous  assistance  in  regard  to  material. 

The  parasite  i-esembles  H.  megalocystis  (Gilruth,  Sweet, 
and  Dodd,  1910,  p. 234),  from  Python  variegafii.^,  in  its  effect 
on  the  host-cell.  There  is  very  marked  increase  in  the  size 
of  the  latter,  its  protoplasm  becoming  very  thin  and  dehaemo- 
globinised.  Not  infrequently,  the  cell-outlines  become  so 
faint  as  to  be  unrecognisable.  Sometimes  the  stroma  (or  por- 
tion of  it)  of  the  host-cell  remains  surrounding  the  parasite 
and  the  host-nucleus,  the  latter  being  only  slightly  displaced 
lateral!}'.  Normal  cells  are  from  15-19 /x  in  length  x  1 0- 1 1 /x 
in  breadth,  whilst  infected  cells  may  reach  31-5  x  l7-5/x.  The 
parasite  lies  at  aboxit  the  middle  of  the  erythrocyte,  with  its 
concavity  partly  surrounding  the  host-nucleus,  which  does 
not  seem  to  be  detrimentally  affected,  though  the  stroma 
becomes  profoundly  altered.  The  amount  of  alteration  is  not 
dependent  on  the  size  of  the  hsematozoon  contained  within 
the  cell.  No  definite  capsule  enclosing  the  parasite  was  recog- 
nised, except  in  one  case,  where  it  was  seen  to  invest  the 
organism  very  closely. 

The  hsemogregarines  are  relatively  small,  measuring  from 
10-17 /A  long,  by  about  3//.  broad,  and  of  a  fairly  regular 
form  and  even  breadth,  as  will  be  seen  from  the  figures.  A 
few  broader  forms  were  seen,  these  measuring  about  5  //. 
in  width.  The  ends  were  usually  similar.  The  nvicleus  was 
sometimes  near  one  end,  at  other  times  it  was  centrally  situ- 
ated. The  protoplasm  of  the  parasite  was  very  faintly 
stained,  and,  at  times,  large  vacuoles  were  seen. 
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The  parasite  in  question  is  seen  to  be  markedly  different 
from  //.  pseudechis  from  the  allied  species  of  snake,  Pseudechis 
pofphyriacus. 

H^MOGREGARiNA  (Karyolysus)  hinuli^  Jnstn.  ifc  Clel. 

This  protozoon  has  again  been  detected  in  Lygosoma  (Hinu- 
lia)  quoyi,  the  lizard  being  found  in  the  Sydney  district. 

H^mogkegarina  (Karyolysus)  pseudechis  Jnstn. 
(Plate  XV.,  figs.  1-5.) 

A  black  snake,  Pseudechis  porphyriacus,  killed  on  Milson 
Island,  in  the  Hawkesbury  River,  was  found  to  be  parasitised 
by  the  above-named  haematozoon.  Most  of  the  forms  detected 
were  longer  and  thinner  than  those  previously  figiu'ed(John- 
ston,   1909,  p.  406). 

H^MOGREGARiNA  SHATTOCKi  Samb.  &  Selig. 

Films  taken  from  a  carpet-snake,  Python  variegatus,  in 
October,  1910,  and  from  another,  in  February,  1911,  by  Dr. 
T.  L.  Bancroft,  who  captured  these  animals  on  the  Burnett 
River,  showed  the  presence  of  hgemogregarines  belonging  to 
the  above-named  species  (Johnston,  1909,  p.  402).  Another 
haematozoon,  H.  {Karyolysus)  megalocystis,  has  recently  been 
described  from  this  host  in  Victoria  (Gilruth,  Sweet,  and 
Dodd,   1910,  p.   683). 

H.«;mogregarina  varanicola  Jnstn.  &  Clel. 

(Plate  xvi.,  figs.  11-20). 

We  have  seen  this  parasite  in  films  taken  from  three  speci- 
mens of  Varanus  varius  by  Dr.  T.  L.  Bancroft,  in  October, 
November,  and  December,  1910,  in  the  Burnett  River  dis- 
trict. The  characters  of  the  haemogregarine  were  similar  to 
those  already  described  by  us  (1910,  p.  683;  Gilruth,  1910, 
p.    36).      A  goodly   number  of   haemogregarines    have     been 
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observed  in  different  species  of  Varanus,  from  various  parts 
of  Africa,  and  from  India  (Simond,  1901;  Laveran,  1905; 
Nicolle  and  Comte,  1906 ;  Bouet,  1909  ;  Laveran  and  Petit, 
1909;  Franca,   1910,  p.  203). 

HiEMOGREGARINA    (KaRYOLYSUS)    GOULDII,   n.sp. 

(Plate  xvi.,  figs.  1-10.) 

The  hsemogregarines  present  in  films  taken  from  two  speci- 
mens of  Varanus  gouldii  by  Dr.  Bancroft  (Burnett  River, 
October,  1910;  March,  1911),  appear  to  us  to  differ  from 
those  found  in  Varanus  varius  in  the  same  district,  and  at 
the  same  time  of  the  year.  The  parasite  has  a  more  detri- 
mental effect  on  the  host-cell  than  H.  varanicola  appears  to 
have.  In  practically  all  cases,  the  nucleus  of  the  infected 
erythrocyte  was  seen  to  be  considerably  elongated,  the  haema- 
tozoon,  as  a  rule,  either  lying  close  beside  it  or  else  overlying 
it.  Sometimes  a  certain  amount  of  dehaemoglobinisation  and 
generally  more  or  less  elongation  of  the  host-cell  occurred.  In 
greatly  distorted  erythrocytes,  little  or  no  hsemoglobin  re- 
mained, the  host-protoplasm  being  very  thin.  A  capsule, 
when  recognised,  was  seen  to  surround  the  parasite  very 
closely. 

Most  of  the  hsemogregarines  were  rather  thin,  elongate 
bodies  (about  20  x  2-5  jj)  investing  the  host-nucleus  some- 
what as  a  Halteridium  does.  In  these  forms,  the  nucleus 
was  dense  and  deeply  staining  ;  and,  in  addition,  there  was 
usually  an  abundance  of  small  chromatic  granules  dispersed 
throughout  the  protoplasm.  A  second  type  of  organism  was 
also  present,  the  body  being  broader  and  more  plump(10-8-17/x 
long,  X  5-7 /x  broad),  and  the  nuclear  matter  rather  more 
dispersed  and  less  deeply  staining.  Besides,  the  protoplasm 
stained  very  lightly,  being  vacuolate.  Chromatic  specks  were 
usually  not  so  abundant,  and  frequently  were  absent.  These 
two  types  may  represent  the  sexual  forms  referred  to  by 
Prowazek  (1907,  p.  32). 
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MiCROFILAEIA   SP. 

(Plate  xvi.,  fig.  21). 

Filarial  embryos  were  found  in  blood-films  from  a  water- 
lizard,  Physiiinathus  lesiieurii,  kindly  forwarded  to  us  by  Dr.  T. 
L.  Bancroft,  who  captured  it  in  the  Burnett  River,  Queensland, 
in  December,  1910.  The  adults  were  not  looked  for,  as  tlie 
presence  of  the  microfilariae  was  not  suspected. 

The  general  appearance  of  the  embryos  is  as  follows  :  — the 
anterior  four-fifths  of  the  body  is  of  a  uniform  breadth,  the 
remainder  tapering  gradually,  to  end  rather  abruptly  in  a 
rounded  extremity.  The  anterior  end  is  broad  and  rounded. 
No  definite  transverse  striation  could  be  detected  on  the  very 
delicate  cuticle.  A  sheath  is  present.  The  main  mass  of 
cells  stain  very  deeply  with  Giemsa,  a  few  small,  scattered 
masses  occurring  close  to  the  anterior  end.  The  various 
"spots"  or  "breaks"  are  situated  at  intervals;  the  first,  the 
nerve-ring,  lying  near  the  junction  of  the  anterior  two-fifths 
with  the  posterior  three-fifths ;  the  second,  the  excretory 
vesicle,  lying  midway  between  the  nerve-ring  and  the  pos- 
terior extremity;  and  the  third,  the  "anal  spot,"  appearing 
as  a  broad  zone  a  little  distance  in  front  of  the  tail.  The 
first  and  second  spots  may  be  situated  further  back,  and  the 
third  may  be  rather  long,  with  a  few  isolated  cell-masses  in 
the  middle  of  it.  Behind  the  anal  region,  the  cell-mass 
extends  backwards  to  the  end  of  the  worm.  The  embryos  are 
about  4-5 /x  broad,  and  from  118-143  ju  long. 

Very  few  filariae  appear  to  have  been  recorded  from  the 
blood  of  lizards,  no  record  of  their  having  been  found  previ- 
ously in  Australian  lacertilians,  being  known  to  us.  In  1904, 
Castellani  and  Willey  (1904,  p.  79)  referred  to  a  filaria 
(which  they  called  F.  inansoni)  from  a  Ceylonese  lizard, 
Mahuia  carinata  Schn.  As  this  name  was  preoccupied  by 
Cobbold  in  1880,  Linstow  (1908,  p.  172)  renamed  it  F.  tuher- 
osa,  giving  a  short  account  of  the  adult,  which  was  found  in 
the    peritoneum.         He    merely    mentioned    that    the    larvae 
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occurred  in  the  blood.  Rodhain  (1906,  p.  545)  found  embryos 
in  the  blood  of  an  African  lizard,  Agama  colonoriim,  the 
adults  occurring  in  the  subcuticular  tissues.  Only  the  larvs 
were  described,  the  name  F.  agama.  being  used.  Wenyon 
(1908,  p.  165)  referred  to  finding  microfilarias  ii  the  same 
species  from  the  Soudan,  Leiper  (1908,  p.  191)  adding  a  few 
details.  Prowazek  (1907,  p.  35),  in  a  footnote  to  a  paper 
on  a  Haemogregarine  from  a  gecko,  PI atydactylus  guttatus 
Cuv.,  from  Batavia,  mentioned  that,  in  addition  to  the 
haemoprotozoon,  he  had  found  nematode  larvae  in  the  blood, 
the  adults  being  found  encapsuled  in  the  peritoneum,  in  the 
liver,  and  under  the  skin.  These  larvae  were  said  to  be 
similar  to  those  found  by  Rodhain. 
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KXPLANATIONT   OF    PLATES   XTIL-XVI. 

Plate  xiii. 

Figs.  1-10. — Trypanosoma  chelodina  from  Emydura  hrefftii. 
Figs.  Wl'i.  ^Trypanosoma  chelodina  from  Chehdinalonr/iroUis{Q\.ieen^\a.ndi). 
Figs.  13-14.  —  Trypanosoma  chelodina  from  Chelodina  longicollis  (South  Aus- 
tralia). 
Figs.  15-20.  —  Hcvmocystidium  chelodinm  from  Emydura  kreftii. 
Fig.2l. — Hismocystidium  chelodimt  from  Chelodina  oblonga. 

Plate  xiv. 

Fig.  1. — Normal  erythrocyte  of  Chelodina  lonijicollin. 

Figs. 2-6. — ffcemogregarina  c'elandi  from  C.  lon'jicollis  (Queenslaiul). 

Figs. 7-9. — Hcmogregarina  rlelandi  from  C.  longicollis  (>ioulh  Australia). 

Figs.  10-13. — Hiemogregarina  clelandi  from  (7.  oblonga  (West  Australia). 

Fig.  14. — Normal  erythroc\'te  of  C.  oblonga. 

Figs.  15-2.5.  —  H.  clelandi  in  blood-cells  of  Emydura  krejftii. 

Plate  ::v. 

Fig.  1. — Normal  erythrocyte  of  Pseudechi'i  porphyriacus. 

Figs.  2-5.  — Hcmogregarina  psexidechis. 

Figs.6,  8-15. — H.  tiliqun'  from  Titiqna  scincoides. 

Fig  7. — Normal  erythrocyte  of  7'.  scincoides. 

Figs.  16-1 7-— Normal  erythrocytes  of  Pseudechis  australis. 

Figs.  18-24. — If.  hancrojti  from  Pseudechis  australis. 

Plate  xvi. 

Fig.  1. — Normal  erythroc3-te  of  Varanus  gouldii. 

Figs.2-10.  —  Hcemogregarina  gouldii  from  ('.  gouldii. 

Fig. 11. — Normal  erythrocyte  of  V.  ra)iHS. 

Figs.  12-20. ^//^.  varanicola  ivom  V.  rnrius. 

Fig. 21. — Microfilaria  from  Physignalhus  lesnenrii. 

Fig.22.— Normal  erythrocyte  of  P.  lesueurii. 

(All  the  above  figures  have  been  drawn,  using  the  same  magnification.) 
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CONTRIBUTIONS  TO  OUR  KNOWLEDGE  OF  SOIL- 
FERTILITY. 

ii.The  Determination  of  Rhizobia  in  the  Soil. 

By  R.  Greig-Smitii,  D.Sc,  Maclkay  Bacteriolooist  to  the 

Society. 

It  has  been  recognised  by  bacteriologists  that  the  actual  number 
of  bacteria  in  any  particular  soil  is  no  criterion  of  the  fertility, 
for  the  kinds  of  bacteria  that  are  inchided  in  the  total  number 
may  be  of  little  use  in  bringing  about  the  multifarious  changes 
that  o-o  to  determine  the  value  of  the  soil.  The  bacteria  that 
bring  about  the  comparatively  rapid  transformation  of  the  con- 
stituents, or  which  have  some  specific  activity,  are  alone  of  imme- 
diate importance;  and,  as  it  is  these  only  which  determine  the 
economic  bacterial  potential,  the  number  of  the  others  is  of  little 
or  no  interest. 

Selective  methods  of  ascertaining  the  extent  of  these  kinds 
are,  therefore,  important,  and  various  methods  have  been  devised 
with  this  object  in  view.  These  take  into  account  the  physio- 
logical activity,  and  are  really  chemical  tests,  inasmuch  as  the 
soil  is  seeded  into  solutions  of  various  forms  of  saline  and  organic 
substances,  and  the  chemical  changes  determined.  By  using 
graduated  dilutions  of  soil  suspension,  one  obtains  a  point  where 
no  change  occurs,  and  this  mai'ks  the  limit  of  the  pi-esence  of 
certain  active  organisms.  Such  is  the  method  of  Hiltner  and 
Sttirmer.  There  are  certain  objections  to  this  method,  the  chief 
of  which  is  that,  under  the  unnatural  conditions  which  obtain, 
the  active  bacteria  may  possibly  be  suppressed  by  inactive  forms. 

At  the  present  time,  the  micro-organism  to  which  the  chief 
role  of  the  non-symbiotic  fixation  of  nitrogen  in  the  soil  is  ascribed, 
is  Azotohacter  chroococcum,  discovered  by  Beijerinck  in  1901.     It 
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is  known  that  othor  soil-bacteria  have  also  the  power,  and  pos- 
sibly chief  among  these  is  Rhizohium  leyuminosarum,  which,  as  T 
have  shown,*  ought  to  find  in  soil  a  medium  well  adapted  to  its 
growth  and  activities.  It  is  also  known  that,  in  artificial  culture, 
it  may  be  very  little  less  active  than  Azotobacter  in  its  charac- 
teristic power.! 

I  am  not  aware  that  any  definite  experiments  have  been  made 
to  determine  the  actual  numbers  of  Azotobacter  or  of  Rhizobium 
in  soil,  beyond  those  of  Lohnis;  and  it  appears  that  tliis  is  an 
important  matter,  because  the  chief  role  can  only  be  credited  to 
Azotobacter,  if  it  is  found  that  this  organism  is  at  least  half  as 
numerous  as  Rhizobium.  Lohnis t  found  but  a  small  niunber  of 
nitrogen-fixing  microbes  in  a  gram  of  soil,  and  it  may  be  on  this 
account  that  so  little  attention  has  been  given  to  the  possibility 
of  organisms  other  than  Azotobacter  being  chiefly  responsible  for 
the  fixation  that  occurs  in  soil. 

If  it  can  be  shown  that  there  are  as  many  as  two  millions  and 
a  half  of  nitrogen-fixing  bacteria  other  than  Azotobacter  in  a  grain 
of  soil,  our  ideas  with  regard  to  the  active  agent  must  undergo  a 
complete  change.     This  is  what  I  have  found  in  certain  soils. 

The  research  originated  in  the  desire  to  obtain  a  selective 
medium  for  demonstrating  the  number  of  Azotobacter  in  soil,  but 
it  immediately  became  apparent  that  the  most  numerous  nitrogen- 
gatlierer  wfni  R?iizobium.  Indeed,  in  all  the  work  with  agar-media 
herein  described,  Azotobacter  was  only  twice  found.  I  am  aware 
that  the  enumeration  of  Rhizobia  in  soil  will,  if  the  method  be 
speedy  and  convenient,  only  givt;  another  factor,  although  an 
important  one,  in  arriving  at  the  value  of  a  soil. 

Bearing  in  mind  the  selective  media  used  in  other  domains  of 
bacteriology  for  isolating  certain  species,  I  tried  various  nutrients 
in  combination,  and  found  the  best  to  be  a  medimn  containiiig 
1('\  ulose,  asparagin,  and  citrate.     To  improve  this,  I    tried  some 

*  These  Proceedings,  1906,  pp.283,  286. 

fibid.  1906,  pp.608,  618. 

X  Lohnis,  Ceutralbl.  f.  Bakt.  2te  Abt.  xii.(1904),  459. 
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40  stains  in  conjunction  with  the  agar-medium,  but  while,  at  first, 
the  most  promising  appeared  to  methyl-violet,  crystal-violet,  and 
malachite-green,  wliich  are  used  for  suppressing  acid-forming 
bacteria  such  as  Bac.  cu/i,  later  work  showed  that  the  stains  were 
of  little  ad\antage. 

The  first  four  experiments  which  I  give,  were  made  with  a 
medium  containing  a  trace  of  ciystal-violet,  but  a  test-plate  in 
Expt.  iv.  showed  that  the  addition  was  absolutely  unnecessary, 
and,  in  the  later  experiments,  it  was  not  used.  The  medium  in 
its  final  form  was  as  follows  : — 

f^evulose 2  grm. 

Asparagiu  0 "06  grm. 

Sodium  citrate  0"1  grm. 

Potassium  citrate 01  grm. 

Agar 2  grm. 

Tap-water lUOc.c. 

The  medium  allows  a  free  development  of  BJdzohium,  and 
hinders  the  great  majority  of  the  (jther  liacteria  and  moulds.  >So 
much  is  this  the  case  that,  in  some  instances,  plates  have  been 
obtained  with  over  50%  of  the  colonies  consisting  of  Rhizobium. 
Generally  a  huge  bacterium  of  the  siihfiliMype  is  present  on  the 
plates;  but  the  colonies  of  this  grow  to  a  much  larger  size,  and 
can  be  readily  diiferentiated  by  observing  the  edge  with  a  low 
magnification.  Tlie  small  or  punctiform  white,  somewhat  stiff", 
gummy  colonies  of  Rhizobium  have  a  finely  granular  structure, 
smooth  edge,  and  l^rown  colour  under  a  magnificatit)n  of  100. 
Films  show  cells  of  varying  size  according  to  the  colony,  and 
generally  have  the  irregular  outline  and  structure  suggesting  a 
sausage-skin  stuffed  more  or  less  with  marbles;  and  altliough  the 
y  and  Y  forms  were  rare,  the  exclamation  marki'!),  the  irregularly 
divided  rod,  and  the  club-shaped  forms  were  quite  numerous. 
The  speed  of  identification  can  be  accelerated  by  preparing  a 
series  of  twelve  films  upon  a  single  3x1  inch  slide  wjiich  lias  been 
flamed  to  expel  traces  of  grease. 
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In  many  cases,  the  bacteria  are  seen  lying  in  patches  suggest- 
ing zoogkiea-films,  and  the  bulk  of  the  cells  stain  faintly  with 
aqueous  gentian-violet,  a  few  staining  deeply.  This  is  rather 
characteristic,  and,  in  cases  of  doubt,  aids  the  positive  diagnosis 
which,  however,  requires  confirmation  by  growing  the  bacteria  as 
giant  colonies  on  plates  of  nutrient  agai-,  and  agar  with  a  plant- 
extract,  e.g.^  beans  as  a  basis.  One  can  generally  plant  about  24 
of  such  colonies  upon  a  single  agar-plate,  the  under-side  of  which 
has  been  divided  and  numbered  with  a  grease-pencil.  In  pre- 
paring the  plates,  suspensions  of  the  bacteria  are  obtained  by 
shaking  quantities  of  the  soil,  varying  with  the  suspected  Rhizo- 
6t?««-content.  with  -500  c.c.  of  sterile  tap-water  for  half  an  hour  : 
from  these,  dilutions  are  made.  Of  each  of  these  dilutions,  one- 
fortieth  c.c.  is  measured  in  a  capillary  pipette,  and  blown  upon 
the  agar-plates,  smeared,  dried  at  37°  for  an  hour,  inverted,  and 
incubated  at  'IT  for  5-7  days. 

The  preliminary  experiments  were  made  with  a  rich,  and  a  poor 
Hawkesbury  soil,  and  also  a  sandy  garden  (Sydney)  soil.  In 
these,  the  numbers  of  Rhizobin  were  600,000,  24,000,  and  3-50,000 
respectively,  in  a  gram  of  air-dried  soil.  The  result  of  the  pre- 
liminary experiment  was  so  satisfactory,  that  I  obtained  five  soils 
of  known  history  from  the  Hawdcesbury  Agricultural  College 
through  the  kindness  of  the  Principal,  Mr.  H.  W.  Potts,  and 
employed  them  in  the  investigations.  In  Expt.  i.,  the  medium, 
which  originally  had  an  acidity  of  +  1,  was  reduced  to  -I- 0-4,  by 
the  addition  of  three  drops  of  normal  soda  per  10c. c.  In  Expt.ii.; 
the  influence  of  the  reaction  was  tested,  largely  with  the  idea  of 
duplicating  the  tests:  and  the  results  showed  that  the  reaction 
was  of  importance,  and  was  worthy  of  investigation. 

EXPERIMKNT  i. 


No.  I. 

N...2. 
No.  .3. 
No.  4. 
No.  5. 


Rhizobi't  in  1  grni.  of  dry  soil. 


I, •246.000 

1 23. 000 

J  62,000 

0 

1.51.-)  000 
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EXPKKIMENT  ii. 


No 

1 

No 

2 

No 

3 

No 

4 

No 

5 

Quantity  of  air- 
dried  soil  added  to 
500  c.c.  then  2  CO. 
to  98  CO. 


5  grin. 

25  grni. 

50  ^rin. 

125  grm. 

5  gnn. 


Rhizohium- 

colonies 
on  plates. 


Rkizobia  in  1  grm.  of  dry  soil. 


Reaction^ 


+  0-2 


0-2 


9 
1 

7- 

0 

4 


3 

1 
2 

0 
1 


1,870,000 

t41,000 

140,000 

0 

812,000 


1,040,000 

82,000 

101,000 

0 

690,000 


0-6 


620,000 

41,000 

40,000 

0 

230,000 


t  Also  Azotobacter,  1  colon3'  =  41,000  per  gram. 
*  The  reaction  of  the  medium  as  prepared  was  sucii  that  10  c.c.  had  an 
acidity  =  +  1  of  Fuller's  scale,  i.e.,  100  c.c  contained  the  equivalent  of  Ice. 
of  N/1  acid.  The  capillary  pipette,  which  was  used  for  neutralising  or 
augmenting  the  acidity,  was  of  such  calibre  that  50  drops=lc.c.  The 
addition  of  1  drop  of  N/1  carbonate  of  soda  to  10  c.c.  of  medium  changed 
the  reaction  from  +1  to  +0'S. 

EXPERIMKNT  iii. 


Rhizohium 

Rhizobia  in  1  grm.  of  dry  soil. 

colonies 
on  plates. 

Reaction  of  medium. 

+  0 

+  0-4 

+  0-8 

+  1-2 

No.l 
No.2 
No.  3 

No.4 
No.5 

1—10-13-0 
0-    1     4 
0-6—8 
0—0-0 
0-5-8-0 

208,000 
0 
0 
0 
0 

2,080,000 

41,000 

126,000 

0 

1,015,000 

2,704,000 

164,000 

162,000 

0 

1,624,000 

0 
0 

Experiment  iv. 

soil. 

Rhizohia  in  1  grm.  of  dry 

Reaction  of  medium 

- 

With  addition  of  soda 

Without  soda 

+  0-5 

+  0-8 

+  1 

No.] 

No.'. 
No.  i 
No.  f 
No.l 

I 

2,288,000 
206,000 

2,704,000 
41,000 

0 
0 

! 

) 

(no  violet)... 

485,000 

913,000 

3,744,000 

-124,( 
1,015,( 
3,536,( 

)00 
)00 
100 

0 
0 
0 

nv  U.  GREIG-SMITH. 
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In  Expt.  iv.,  tests  were  made  in  whicli  the  natural  acidity  of 
+  1  was  augmented  by  the  addition  of  pliosphoric  acid  in  quantity 
to  produce  acidities  of  from  +  1  -2  to  +  2-4,  but  no  colonies  were 
f)btaincd.  From  the  considei'ation  of  Expts.  iii.  and  iv.,  it  is 
evident  that,  unless  carbonate  of  soda  is  arlded,  there  is  no  growth, 
and  that  the  addition  of  even  one  drop  causes  the  medium  to  be 
exceedingly  favourable  to  the  growth  of  Rhizobia. 

The  higher  numbers  obtained  in  the  absence  of  methyl-violet 
in  Expt.  iv.,  led  to  a  set  being  tested  without  it.  The  result 
showed  that  its  addition  was  unnecessary,  and  it  was  not  used 
again. 

Experiment  v. 


Rhizohia  in  1  grm.  of  dry  soil. 

Reaction  =  +0  6. 

Soil  1 

2,288,000 

Soil  2 

227,000 

Soii  .3..           

202,000 

Soil  5 

812,000 

A  series  of  plates  with  increasing  amounts  of  normal  phosphoric 
acid  and  of  carbonate  of  soda  was  prepared,  and  smeared  with 
suspensions  of  soil  No.l.  The  plates  containing  the  acid  were 
sterile,  and  are  not  recorded. 


Experiment  vi. 


Colonies  on  the  plates. 

Drops  of  N/1 

Rhizobia, 

soda(  =  l/50  c  c.) 

added  to  lOc.c. 

medium. 

Reaction, 

in  1  grm. 
dry  soil. 

JNo. 

Moulds. 

Total 
IJacteria. 

Rhizohia. 

1 

5 

6 

0 

0 

+  0-6 

0 

o 

6 

6 

3 

I 

+  0-4 

1 ,248,000 

3 

7 

24 

13 

2 

+  0-2 

5,408,000 

4 

4 

16 

11 

3 

0 

4,526,000 

5 

4 

15 

6 

4 

-0-2 

2,496,000 

6 

o 

18 

13 

5 

-0-4 

5,408,000 

7 

o 

17 

10 

8 

-10 

4,160,000 

8 

1 

/ 

6 

11 

-  1-6 

2,496,000 

9 

2 

0 

0 

15 

-2-4 

0 

^C^ 


'*i.»'^ 
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No.  5  of  the  series  is  apparently  accidentally  low,  and  an 
allowance  should  be  made  for  it  A^ariations  in  the  reaction  of 
the  medium  do  not  appear  to  have  much  influence  upon  the 
jfrowth  of  Rhizobial  forms,  so  long  as  the  small  quantity  of  soda 
is  added  juHt  before  the  ])Iates  are  poured.  The  addition  of  the 
soda  to  the  bulk  of  the  medium  in  its  preparation,  has  no  influence 
in  assisting  the  growth  of  the  bacteria.  This  curious  time-etfect 
is  seen  when  Expt.  iv.  is  compared  with  Expt.  vi. 

The  Influence  of  Carbonate  of  Soda. 


Drops  of  N/1  soda  added 
to  10  c.c. 

Final 
Reaction. 

Rhizohia 

per  gram 

of  soil. 

Expt.  iv. 
Expt.  vi. 

None 

One  when   pouring  plate 
Three  when  pouring  plate 
Two  when  preparing 

medium 
One  when  pouring  plate 
Two  when  pouring  plate 

+  1  0 
+  0-8 
+  04 

+  0-6 
+  0-4 
+  0-2 

0 

2,704,000 
2,288,000 

0 
1,248,000 
5,408,000 

When  the  soda  is  added  to  the  molten  agar  just  before  pouring 
the  plates,  the  medium  becomes  so  selective  as  to  be  almost 
specific.  On  the  plates  of  Expt.  vi.,  which  is  typical  of  the 
previous  experiments,  the  Rhizobial  colonies  constituted  from 
33%  to  86%  of  the  bacterial  colonies. 

Experiment  vi.  was  repeated  with  the  following  results: — 


Experiment  vii. 

Rhiz 

obia. 

Drops  of  soda  added 

Reaction. 

\.o  10  c.c.  of  medium. 

On  plate. 

in  1  grm.  dry  soil. 

0 

+  0-6 

0 

0 

1 

+  0-4 

3 

1,248,000 

2 

+  0-2 

4 

1,664,000 

3 

0 

4 

1,661,000 

4 

-0-2 

3 

1,248,000 

5 

-0-4 

7 

2,912,000 

6 

-0-6 

4 

1,664,000 

7 

-0-8 

2 

816,000 

8 

-10 

6 

2,496,000 

BY  R.  GREIG-SMITH. 
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It  is  evident  that  a  consideral)k'  \  ariatiDii  may  occur  in  tlie 
tests,  and  the  only  method  of  arriving  at  a  satisfactory  conclusion 
with  regard  to  the  optimum  number  of  drops  of  soda  to  add, 
would  be  to  average  several  expei'iniL-nts  conducted  with  this 
object  in  view. 

Wiien  this  is  done  with  Expts.  vi.  and  \  ii.,  it  is  found  that  the 
highest  figures  are  obtained  when  from  three  to  five  drops  (each 
=  ]/50c.c.)of  normal  soda  are  added  to  lOc.c.  of  molten  agar- 
medium  just  before  pouring  the  plates. 

KXPEKIMKNT    viii. 


Drops  of 

ReacLion. 

Colonies  on  ihe  plates 

Rhi'^ohia 

soda 
added. 

Moulds. 

Total 
Bacteria. 

Rhizohia. 

in  1  grm. 
dry  soil. 

0 

-i  0-6 

12 

3 

2 

832,000 

,  t 

6 

6 

•2 

832,000 

1 

+  0  4 

1 

18 

13 

5,408,0(10 

..    " 

4 

6 

o 

2,080,000 

3 

(') 

4 

8 

3 

1,248,000 

)» 

3 

6 

4 

1,664,000 

o 

-0  4 

0 

10 

5 

2,080,000 

., 

2 

4 

3 

1,248,000 

/ 

-b-8 

2 

4 

0 

0 

, 

3 

4 

2 

832,000 

9 

-12 

11 

0 

0 

0 

j> 

4: 

2 

u 

0 

These  duplicates  are  portions  of  one  suspension,  and  were 
abstracted  at  the  same  time.  The  flivergence  between  them 
shows  why  the  results  of  the  pre\ious  tests  ha^e  been  so  ^al•ied. 
A  uniform  suspension  is  apparently  very  dillicult  to  obtain.  The 
difference  in  the  duplicates  of  (1)  is  an  exceptional  case,  but  as 
it  has  occurred,  a  similar  divergence  may  occur  again.  As  these 
were  portions  of  one  suspension,  it  is  evident  that  the  distribution 
of  the  bacteria  is  most  irregular.  It  is  possible  that  a  clump  of 
l)acteria  may  get  broken  up  during  the  process  of  pipetting  out 
the  portion,  and  smearing  the  plate.  The  occasional  grouping  of 
colonies  shows  that  the  latter  does  occur. 

The  soils  were  again  examined,  using  a  medium  made  neutral 
with  three  drops  of  soda. 
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EXPKRIMENT  ix. 


Colonies  on  the  plates. 

Bhizohia 

Moulds. 

Total 
Bacteria. 

Rhizohia. 

in  1  gnu. 
of  dry  soil. 

Soil  1     

4 
3 

5 
8 
4 

13 

64 

60 

9 

9 

17 

9 

8 

6 

21 

8 

7 

9 

2 

6 

7 

4 

20 

36 

3 
4 
0 
0 
0 
0 
0 
0 

1 

0 
13 
10 

1,248,000 

1,664,000 

0 

)>    »»    

,,    3    

?»        »)       ■ 

J»        )»       

,,    4    

)>        »1       

,,    5    

Garden... 

»)       

0 

0 

0 

0 

0 

135,000 

0 

273,000 

210,000 

The  results  are  much  lower  than  those  obtained  in  previous 
experiments,  and,  as  the  method  of  isolation  had  presumably  been 
improved,  it  was  thought  that  the  shrinkage  might  have  been 
catised  by  the  bacteria  slowly  dying  out  during  the  four  months 
that  the  soils  had  been  stored  in  the  laboratory.  Storage,  how- 
ever, appears  to  affect  them  only  to  a  slight  degree;  when  new 
soils  wei'e  tested,  the  i-esults  did  not  show  any  pi'onounced  loss. 


Experiment  x. 


Rhizohia  per  gram  of  soil. 

Stored  2  days. 

Stored  17  day.s. 

Stored  27  days. 

Soil  No.l 

Soil  No.4 

Orchard  sf)il 

1,632,000 

16,160 

1,200,000 

1,124,000 
6,060 

1,428,000 
6,060 

So  far  as  the  soils  ai'e  concerned,  a  certain  amount  of  informa- 
tion might  be  gained  by  collecting  the  various  results,  and  making 
an  average.  As  the  conditions  were  the  same  for  each  set,  the 
averaging  will  probably  minimise  tlie  experimental  error.  The 
averages  of  eleven  counts  were  taken  from  Expts.  i.,  ii.,  iii.,  iv.,  v., 
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.111(1  ix.,  and  are  given  in  the  following  table,  wliich  also  includes 
the  notes  and  fertility-numbers*  that  accompanied  the  soils. 


Notes  upon  the  Soils. 

Average 
iHinibcr  of 

Ratio 

Fertility 

Rhizobia 

of 

Number 

Nature. 

niaximuni 

in  1  grin. 

lihizohia. 

=  10. 

of  dry  soil. 

1 

A  fairly  rich  alluvial  soil 

8 

1,741,000 

•20 

2 

A  virgin  soil   taken   20  yaitls 

from  No.  1 

— 

SS,000 

1 

3 

A  poor  sandy  soil;  grew  tares 

last  season   from   infected 

seed 

2 

167,000 

2 

4 

Obtained     three    yards     from 
No.  3;  also  grew  tares,  but 
was  uot  inoculated;    crop 
was    not    so    good    as    on 

No.  3 

2 

0 

0 

5 

Soil  of  experimental  plots 

5 

796,000 

9 

There  is,  to  a  certain  extent,  a  parallel  between  the  fertility 
and  the  number  of  Rhizobia  in  the  soil,  and  if  we  omit  the  virgin 
soil  and  No. 4,  which  is  exceptional  in  other  ways,  the  numbers 
expx'essing  the  ratios  are  virtually  the  same.  Thus,  so  far  as  we 
know,  the  number  of  Rhizobia  in  agricultural  soils  is  proportional 
to  the  fertility. 

The  effect  of  cultivation  in  increasing  the  numbers  of  Rhizobia 
is  shown  in  Nos.l  and  2;  the  si)il  of  No. 4  was  subsequently  found 
to  be  very  toxic,  and  this  probably  accounts  for  the  absence  of 
Rhizobia.     It  improved  greatly  after  heavy  rains. 

The  main  object  of  the  research,  however,  was  the  preparcition 
of  a  medium  selective  enough  to  enable  the  Rhizobia  to  be  deter- 
mined, and  this  has  been  done.  These  Rhizobia  are  presumably 
nitrogen-gatherers.  On  several  occasions,  the  bacteria  were 
tested  to  see  if  they  were  nitrogen-destroyers,  such  as  is  Vibrio 
denitrijicans,  but  no  evolution  of  gas  in  nitrate  bouillon  was  ever 


*  To  prevent  any  unconscious  bias  during  the  research,  regarding  the 
numbers  of  lihizohia  in  tiiese  soils,  I  opened  the  envelope  containing  the 
description  and  fertility-numbers  after  the  averages  had  been  made. 
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observed.  Finally,  the  nitrogen-fixing  power  was  determined  in 
order  to  make  certain  that  RJiizobium  le<jumi')iosarum  Jiad  been 
dealt  with. 

Two  plates  were  taken,  at  times  wliicli  chanced  to  be  con- 
venient, and  from  these,  certain  colonies  were  taken.  The  only 
recommendations  for  the  selection  were,  that  the  colonies  should 
be  Khizohia,  and  that  they  should  be  free  from  moulds.  Freedom 
from  moulds  was  not  a  general  character  of  the  colonies  hy  the 
time  that  they  were  finally  identified  as  Rhizobia,  for  the  moulds 
run  over  the  surface  of  tlie  plate,  and  contaminate  the  bacterial 
colonies  during  the  time  that  the  giant  colonies  ai'e  being  grown 
for  identification.  However,  ten  colonies  were  taken  from  a 
plate  of  Expt.  viii.,  containing  thirteen  colonies  of  Rhizohia,  and 
five  colonies  from  a  plate  of  garden-soil  in  Expt.  ix.,  which  had 
ten  colonies. 

The  races  were  grown  on  saccharine  media  for  several  weeks, 
and  finally  were  smeared  over  plates  of  dextrose-agar.* 

The  Fixation  of  Nitrogen  by  Rhizobia. 


Milligrams  of  Nitrogen  fixed  : 

calculated  to  100  c.c.  of  medium. 

Soil  No.  1 

Colony  I 

4-5 

»» 

2 

5-2 

30 

4 

4-1 

() 

3-7 

/ 

4-5 

8 

3-7 

9 

3-4 

10 

3-7 

12 

5-6 

Garden  soil. 

2 

3-5 

3 

4-0 

4 

5-2 

5 

41 

8 

5  2 

With  regard  to  the  number  of  bacteria  in  soil,  there  will 
naturally  be  great  variations;  and  although  we  may  obtain 
certain  results  from  their  enumeration,  it  must  be  remembered 


'For  technique,  see  these  Proceedings,  1906,  p. 608. 
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that  all  artificial  media  are  more  or  less  selective.  The  numbers 
ol)taine(l  per  grni.  of  soil  will,  therefore,  generall}'  be  low.  Lipman 
says  that  ricli  loam  soils  may  contain  the  enormous  total  of  from 
15  to  20  millions  per  grm.  Conn  found  that  the  bacteria  rangerl 
up  to  22  millions  in  sunnner,  and  3.3  millions  in  winter.  Tf  we 
assume,  however,  that  there  were  25  millions  in  the  Hawkesbury 
soil  No.l,  we  realise  that  the  nitrogen-gathering  Rhizobium  is 
pre.sent  to  the  extent  of  10  {  of  the  total  bacteria. 

In  order  to  get  some  iletiriite  information,  however,  two  soils 
were  obtained  fi'c^m  the  Hawkesbury  Agricultural  College  in 
May:  one  was  designated  "good,"  the  other  "medium."  The 
total  bacteria  were  determined  by  sowing  dilute  suspensions  upon 
ordinary  nutrient  agar,  and  the  Bhizobia  upon  levulose-citrate- 
agar.  The  "good"  soil  contained  4,160,000  bacteria,  and  145,600 
Rhizobia  per  grm.  of  dry  soil;  that  is,  the  Rhizobia  were  present 
to  the  extent  of  3-5%  of  the  so-called  total  bacteria.  In  the 
"medium"  soil,  there  were  4,858,000  total  bacteria,  and  20,200 
Rhizobia  per  grm.,  or  0-4%. 

In  a  garden-soil.  Mi-.  C.  W.  H.  Powell,  a  student  in  this  labor- 
atory, found  12,000,000  bacteria  per  grm.,  and  830,000  Rhizobia, 
or  6-75%. 

Sum^yiart/. 

1 .  The  number  of  nitrogen-fixing  Rhizobia  in  agricultui^al  soils 
varied  up  to  three  or  four  millions  per  gi'am. 

2.  The  numbers  present  aftbrd  an  indication  of  the  comparative 
fertility  of  the  soil. 
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ORDINARY  MONTHLY  MEETING. 

September  27th,  1911. 
Mr.  W.  W.  Froggatt,  F.L.S.,  President,  in  tlie  Chair. 

Mr.  C.  Coles,  Roseville,  and  Archdeacon  F.  E.  Haviland, 
Cobar,  were  elected  Ordinary  Members  of  the  Society. 

The  Donations  and  Exchanges  received  since  the  previous 
Monthly  ^Meeting  (30th  August,  1911j,  amounting  to  9  Vols., 
56  Parts  or  Nos.,  11  Bulletins,  3  Reports,  and  4  Pamphlets, 
received  from  41  Societies,  Ac,  and  2  Individuals,  were  laid 
upon  the  table. 

NOTES      AND     EXHIBITS. 

Mr.  D.  G.  Stead  fumt,  for  exhibition,  an  undetermined  osi- 
gerous  Pycnogonid,  obtained  off  Nobbys,  Newcastle,  on  the  first 
of  the  month. 

Mr.  Steel  exhibited  specimens  of  the  fresh-water  ship-worm, 
Calohcdes  flnviatilis  Hedley,  (These  Proceedings,  1898,  p.  91), 
and  a  piece  of  a  red-gum  pile  riddled  with  their  burr-ows, 
from  fresh  water,  Ba  River,  Fiji.  This  organism  has  now  been 
found  in  fresh  water  in  three  different  rivers  in  Fiji,  the  Rewa, 
Navua,  and  Ba. 

Mr.  Baker  exhibited  (I)  a  specimen  of  Fames  lucidus  Fr.,  a 
fungus  found  growing  on  Forest  Oak  props  (Casuarina  sp.)  in 
the  coal-mine  at  Catherine  Hill,  Belmont,  near  Newcastle,  N.S.W. 
It  grows  in  clusters  and  at  the  tops  of  the  props;  the  example 
shown  measured  2ft.  10.1  inches  in  length,  the  longest  previously 
recorded  being  10  inches.  It  was  discovered  by  JNlr.  W.  G. 
Hall;  and  this  is  the  first  notice  of  its  occurrence  in  New  Soutli 
Wales  on  this  particular  host  and  in  this  situation.  (2)  Also  a 
specimen  of  the  hark  of  Melalenni  hvdcteaUi  F.v.M.,  which  is 
quite  unique  amongst  its  congeners,  in  respect  of  the  characters 
of  the  baric. 
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Mr.  Cheel  exhibited  specimens  of  the  Englisli  Priinrose 
[Primnhi  vnh/nrix)  witli  well  developed  foliaceous  calj'^x-sei^inents 
(phyllodic  sepals).  The  leaf}'  segments  cohere  rather  more  than 
in  the  figui-e  given  by  Masters  in  his  "  Vegetable  Teratology  " 
{p.248,  fig.131). 

Mr.  E.  I.  Bickforfl  invited  the  attention  of  the  Society  to  a 
matter  of  public,  as  well  as  scientific,  interest.  In  1892,  when 
resident  in  "West  Australia,  he  had  taken  an  active  part  in  a 
movement  to  have  a  certain  ai'ea  .set  apart  for  the  protection  and 
preservation  of  the  native  flora  and  fauna.*  Accordingly,  in 
1892,  the  Premier,  Sir  John  Forrest,  authorised  the  gazetting  of 
an  area  of  25  square  miles  between  Pinjarra  and  the  Bannister 
for  the  j^urpose  named.  Since  leaving  West  Australia,  the 
speaker  regretted  to  say  that  he  had  learnt  that,  with  a  sub- 
sequent change  of  Government,  the  reservation  had  been 
abolished,  and  most  of  the  land  given  over  to  a  firm  as  a  timber- 
concession.  This,  he  thought,  was  a  retrograde  step,  and  very 
much  to  be  deplored.  Emissaries  of  science  from  Germany, 
Great  Britain,  and  even  Sweden,  had  been  visiting  West  Aus- 
tralia of  late  years,  for  the  purpose  of  studying  and  collecting  the 
fauna  and  flora;  and  this  fact  alone  should  stimulate  West 
Australians  to  greater  activity  in  taking  steps,  before  it  was  too 
late,  to  .secure  more  adequate  protection  for  the  choice  charac- 
teristic forms.  For  example,  the  Christmas-Tree,  N^iytsia  Jfori- 
bunda  R.Br.,  [N.O.  Loraiithace(f^  one  of  the  botanical  wonders 
of  Australia,  was  in  grave  danger  of  extermination.  One  lesson 
was  quite  evident — if  reservations  for  the  protection  of  the 
native  plaiits  and  animals  were  to  be  eftecti\'e  and  of  lasting  \alue, 
Trusts  n)ust  be  created,  empowered  by  Act  of  Parliament  to  take 
complete  control  of  them,  as  in  the  case  of  the  iSTational  Parks  of 
the  other  States,  in  order  to  safeguard  them  from  the  whims  of 
the  politician  or  the  wiles  of  the  exploiter. 

*  Further  particulars  of  tliis  movenioiit  will  be  found  in  Mr.  \\.  H. 
Woodwiird's  paper  on  "  National  Parks,  aiul  the  Fauna  and  Flora 
Reserves  in  Australasia,"  in  Journ.  West  Aust.  Nat.  Hist.  Soc.  No.  iv., 
Nov.  1907,  p.  13. 
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Mr.  Fred  Turner  exhibited  and  offered  observations  on  Pani- 
Giim  didactj/lnm  Kunth,  (Syns.  Panicnm  hicnrne  Sieb.,  Diyitnria 
distarhyum  Bojer ,  and  D.  didacfi/Ia  Willd.),  the  exotic  "Bkie 
Couch,"  which  is  said  to  have  caused  the  deatlis  of  a  number  of 
pasture  animals  near  Muswellbrook,  Upper  Hunter,  N.S.W.,  in 
1907,  as  reported  in  the  newspapers.  The  inflorescence  of  tbis 
grass  is  sometimes  infested  with  a  fungoid  growth,  and  the 
"  mysterious  "  deaths  of  stock  might  perhaps  be  more  reasonably 
attributed  to  such  a  source.  The  exotic  Blue  Couch  is  different 
from  the  native  gi'ass  bearing  the  same  vernacular  name  (Pcn^pa- 
lum  hrevifolium  Fliigge);  and  may  have  been  accidentallv 
introduced  into  Australia  from  Mauritius,  in  the  early  tradinig; 
days.     It  has  long  been  established  in  Queensland. 

Mr.  Froggatt  exhibited  a  small  collection  of  named  Australian 
biting  flies  (Fam.  Tahauidfi')  comprising  Tabanus  cowco/or  AValk., 
T.  uigropictu.^  Meig.,  7'.  ardens  Meig.,  T.  reyis-georgii  Macq.,  T. 
ahstersus  Walk.,  T.  pdenfnhis  Macq.,  T.  hrevidentatns  Macq.,  T. 
jack.sunii,  Macq.,  and  7'.  gregarius  Erichs.,  and  he  pointed  out 
the  necessity  for  a  satisfactory  knowledge  of  this  group  of  the 
Diptei'a,  especially  in  its  bearing  on  the  investigation  of  tropical 
diseases. 
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NOTES  ON  THE  INDIGENOUS  PJ.AXTS  IN  THE 
COJiAH    DISTRICT. 

Bv  AuciiiiicAcoN  F.  E.  Havilanu. 

The  followiiiir  notes  deal  witli  plants  collected  as  indiffenoiis  in 
the  Cobar  district,  specimens  of  most  of  which  are  in  my  collec- 
tion at  Cobar. 

The  district  (for  my  purpose)  may  be  regarded  as  conijirisingan 
area  of  6,000  s(juare  miles,  and  is  contained  within  a  radius  of 
50  miles  from  Cobai-  as  centre.  The  physical  featui'es  of  this 
district  comprise  red  ironstone,  red  sandstone,  quartzite,  and  soft 
red  soil,  with  many  entii-e  patches  wind-swept,  leaA'ing  the  arid 
subsoil  with  here  and  there  outcrops  of  I'ock.  The  general  aspect 
of  the  country  is  Hat,  but  occasionally  hills  of  more  or  less  pro- 
minence rise  somewhat  suddenly. 

These  divergent  geological  conditions,  to  a  certain  extent, 
account  for  the  very  local  habitats  of  certain  species.  Hence  we 
get  to  hear  of  .some  parts  being  called  "Yai-ren  Flats,"  "Salt-bush 
Countiy,"  '•  Mulga  Country."  Yet  there  are  proI)lems  in  the 
matter  of  distribution  to  be  solved;  for  while,  for  instance.  Pro- 
Ntcuithera  Leichhardtii,  a  newly  recorded  species  for  New  South 
Wales,  has  been  noted  as  occurring  only  on  The  Peak,  a  quartzite 
elevation  riddled  Ijy  fossickers;  it  is  not  found  on  hills  of  similar 
formation  only  a  few  miles  distant.  Then,  again,  I  find  many  of  the 
smaller  plants,  whose  natural  habitat  would  be  on  the  tl;its,  growing 
very  well  on  the  highest  ridges,  and  can  only  account  for  their 
presence  by  the  very  heavy  dust-storms,  so  characteristic  of  these 
parts,  carrying  up  the  seed,  w^hich  thus  becomes  automatically 
planted  on  tlie  ridges,  and  in  its  own  soil  also  thus  carried  there. 

Such  apparent  anomalies  as  these  may  seem  to  intensify  the 
difficulty  of  establishing  certain  fixed  theories  of  plant-flistiibution; 
yet,  I  believe  there  is  a  rea.son  for  everything,  and  further  explora- 
tions may  ncjt  only  clear  up  these  anomalies,  but  even  conlirm  the 
most  exacting  hopes  of  the  tabulating  theorist. 

I  must  confe.ss  to  having  found  a  very  real  ditKculty  in  arriving 
at  the  correct  determination  of  some  of  the  larger  species,  and 
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tliis  has  been  caused  through  the  many  variations  offered  by 
species  of  the  same  genera.  I  find  this  particularly  in  the  genera 
CaUitris  of  the  Ct)nifers,  Hnhea  of  the  Proteads,  Casuarina  of  the 
Casuarinesv,  and  Dodomea  of  the  Sapindacese.  I  need  mention 
but  two  cases  noted  herein,  Hakea  vittafa,  which  has  the  general 
characteristics  of  the  species,  but  the  fruits  of  //.  Pampliniana; 
while  again,  on  the  same  tree  of  Casuarina  Icpidoph/oia,  I  have 
found  fruits  not  only  of  that  species,  l)ut  also  large  ones  approach- 
ing those  of  C.  Cambayei.  It  is  this  kind  of  occurrence  tliat 
has  caused  me  to  hesitate  before  calling  another  specimen  //. 
hiicoj^tern. 

The  general  appearance  of  the  Negetation  of  this  district  is 
that  of  brush-wood,  very  few  trees  rising  to  any  eminence,  such 
as  is  attained  by  examples  of  E nr<il yptus  intprtexta,  E.  popnlifolia^ 
and  two  unusually  fine  specimens  of  Caxn,arina  lepidophloia  at 
Lerida,  fully  80  feet  liigh,  and  of  which  Mr.  Oakden — whose  care 
for  his  trees  is  scarcely  less  than  that  for  his  sheep — is  very  justly 
proud.  The  main  building-timl)er  of  these  parts  is  CaUitris 
glauca,  Cypress  Pint\;  but  as  there  are  no  trees  of  any  suitable 
dimensions  for  the  larger  purposes,  most  of  that  requisite  has  to 
be  imported  from  "down  country,"  though  a  limited  supply  of 
"Black  Pine,"  CaUitris  calcarata,  is  obtained  from  Nymagee. 

The  temperature  of  this  district  varies  between  somewhat 
extreme  limits,  but,  noi-mally,  may  be  saifl  to  range  from  60°  to 
110°  F.,  and  the  hills  and  ridges,  l)eing  of  no  important  altitude, 
do  not  make  any  appreciable  difference  as  to  temperature.  The 
altitude  of  Cobar  itself  is  805  feet  above  sea-level,  and  its  distance 
from  the  coast,  easterly,  in  a  straight  line  is  420  miles. 

A  noteworthy  feature  of  this  country,  from  a  botanical  point 
of  view,  is  the  very  poor  representation  of  Monocotyledonous 
plants,  lilies  aiul  orchids  being  specially  rare;  and  as  for  the 
grasses,  the  range  of  species,  as  compared  with  the  genera,  is  not 
wide.  I  am  informed,  on  good  authority,  that  the  mainstay  of 
the  stock  is  in  the  Stipas  (.Spear  oi-  Cyrkscrew-Grasses),  next  in 
the  Danthonias,  and  lastly  in  the  Anthistirias(Kangaroo-Grasses). 
The  Stipas,  however,  are  very  trouble.some  to  the  sheep,  on 
account  of  the  long  awns.     The  Acotyledonous  plants,  also,  have 
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a  poor  representation;  the  ferns,  for  instance,  being  represented 
by  only  four  species.  Tt  may  be  accounted  for  by  the  fact  tliat 
the  nieteofological  nature  of  these  parts  is  decidedly  droughty, 
tlie  rainfall  l)t'ing  only  14  inches  pei- j'ear,  the  temperature  high, 
and  tlie  atmosphere  ihy;  indeed,  it  is  with  great  difficulty  that,  in 
pri\ate  gardens,  any  of  these  plants  can  be  reared. 

Included  in  the  following  list  are  certain  naturalised  plants 
which  having  been  so  long  established,  are  regarded  as  "at 
home"  here;  but  these  I  have  marked  with  an  asterisk(*). 

As  a  help  to  local  identification,  I  have  inserted  the  vernacular 
names  against  such  plants  as  are  so  known  here;  but  they  can 
form  only  a  rough  guide,  as  vernacular  names  differ  \  ery  often 
even  in  the  same  district.  The  "  Pin-Bush  "  of  Cobar  itself  is 
Acacia  cu/Ietiuidrs,  but  in  the  more  distaiit  parts  of  the  district 
it  is  the  Hakca  vlttafa;  wliile  again  the  "  Kurrajong  "  of  these 
parts  is  the  Sterculla  diversij'o/ia,  but  of  the  northern  rivers  it  is 
the  Commersonia  echinafa,  or,  indeed,  any  tree  from  which  the 
Natives  used  to  sti-ip  shreads  for  binding  purposes. 

The  mention  of  the  months  after  each  species,  is  intended  to 
indicate  the  time  when   that  species  is  in  full  bloom. 

There  is  one  want  in  the  "far  west,"  the  existence  of  a  Public 
Museutu  or  Herbarium,  located  at  such  a  centre  as  this.  There 
can  be  no  mt)re  pleasurable  pursuit  for  the  residents  than  to  have 
characteristic  specimens  of  the  natural  history  of  their  district 
brought  within  easy  reach  and  observation.  In  such  a  locality 
as  this,  there  is  material  for  a  useful  Institution  for  the  preserva- 
tion of  specimens  in  most  departments  of  Natui-al  History. 
Indeed,  such  could  be  maintained  at  little  expense  to  the  State, 
there  being  always  several  scientific  men  connected  with  the 
development  ef  the  local  mines,  who,  for  the  recreation  to  be  got 
out  of  it,  would  undertake  to  collect,  and  to  classify  specimens; 
while  the  whole  affair  could  be  placed  under  the  care  of  honorary 
trustees.  This  is  the  only  way  I  can  see  of  educating  the  resi- 
dents to  a  knowledge  of  the  wealth  of  their  natural  surroundings. 

In  writing  the  notes  on  the  various  species,  I  have  consulted, 
and,  in  a  few  cases,  borrowed  from  leading  authorities. 
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Further,  I  wish  to  acknowledge,  with  many  thanks,  the  assist- 
ance I  iiave  received  from  several  parties  interested  in  the 
Australian  Floia.  1  may  mention  Mr.  E.  C.  Andrews,  whose 
wide  geological  knowledge  brought  him  to  be  interested  in 
botanic  research  ;  also  ^Jr.  Jj.  Abrahams,  a  most  assiduous 
collector  of  specimens.  Both  these  gentlemen  brought  in  to  me, 
for  determination,  some  of  the  plants  herein  named.  I  am  also 
indebted  to  Mr.  J.  H.  Maiden,  t)ur  worthy  and  esteemed  Govern, 
ment  Botanist,  and  his  staff^  for  their  courteous  confirmation  or 
correction  of  any  diagnosing  of  which  T  nivself  might  have  had 
any  doubt. 

For  the  purpose  of  assisting  in  localising  the  various  places 
mentioned,  I  append  a  map  of  the  Cobar  district. 

Bouf'kc ' 


It  is  my  intention  to  issue  a  supplementary  list  later  on,  as 
there  are  niaiiy  specimens  I  have  not  succeeded  in  getting  suffi- 
ciently complete  to  determine  their  places  in  the  list. 
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Synopsis  of  Plants  noted. 
Dycotelydons. 


Orders. 

Genera. 

Species. 

Orders. 

Genera. 

Species 

Ranunculace.e 

1 

1 

Goodicxiace.e     .. 

.      3 

8 

Papaverace.e 

.    1 

1 

Campaxulace^  .. 

2 

2 

Crucifer.e... 

7 

13 

Primulace.e 

.    I 

1 

Capparide.e 

•) 

.) 

JASMIXE.E 

.    1 

2 

Reskdace^ 

..      1 

1 

Apocyxe.e 

■•) 

3 

PiTTOSPORE.E 

.      1 

1 

ASCLEPIADE.E 

.      3 

3 

Cakyophylle.e 

2 

o 

Gextiaxe.e 

1 

1 

PORTUI.u\.CE.E 

2 

2 

BORAGIXE.E 

4 

4 

Malvaceae  ... 

10 

CONVOLVULACE.E 

3 

3 

Sterculiace.e 

.      1 

1 

80LAXE.E 

3 

s 

LiNE.E 

.      1 

1 

ScORPHULARIXEiE 

3 

3 

Zygophylle.e 

2 

5 

BiGXOXIACE.E 

.    1 

1 

Gkraniace.e 

o 

•') 

ACAXTHACE.E 

1 

1 

Rutace.e    ... 

.      3 

4 

MYOPORIXEiE 

0 

10 

Meliace.e  ... 

.      1 

1 

Verbexace.e 

0 

2 

Cklastrine.e 

.      1 

1 

Labiate. 

.      3 

6 

.Stackhousie.e 

.      1 

1 

Plaxtac;ixe.e     .. 

1 

1 

Rha.mne^  ... 

.      1 

1 

8ALS0LArE.ai: 

.    s 

22 

Sapindace^ 

.      3 

7 

Amaraxtace.e   .. 

3 

s 

LeOUMINOS/E 

.    \-l 

36 

Polygoxack.e     .. 

.      3 

-i 

Cra.ssulace.e 

.      1 

1 

Nyctagixe.e 

1 

1 

Halorage^ 

.      1 

1 

Proteace.e 

•1 

1 

JNlYRTACEiE... 

.      1 

6 

Thy.mele.e 

1 

•  1 

OxACRARIE/E 

] 

1 

Euphorbiace.^  .. 

3 

:\ 

CurURIUTArE.E 

.      1 

o 

Urtice.e 

•) 

t> 

Umbellifer.e 

•  > 

2 

Casuarixe^e 

1 

3 

LORANTHACE^ 

1 

7 

Saxtalace.e 

0 

0 

3 

Ruriack.e  ... 

.      + 

\ 

COXIFER.E 

1 

•  > 

COMPOSIT.E... 

.   33 

53 

MOXOCOTYLEDOXS. 

Ofjciiide.e  ... 

.        1 

1 

Cypkrace.e 

3 

3 

Liliack.e    ... 

.       3 

3 

Gramixe.e 

21 

36 

Jl'ncace.e  ... 

2 

4 
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Acotyledons. 

Order. 

arsiliacea: 

Ge»iera 

.    1 

.     Species. 

2 

Fi 

Order. 
LICES 

Genera, 

...'   4 

.     Species. 

4 

Dicotyledons... 
Monocotyledons 
Acotyledons  ... 

Orders. 

57 

5 

'    2 

64 

... 

Genera. 

162 

30 

5 

... 

Species. 

284 

47 

6 

J. 

197 

337 

Indigenous  Plants  in   ihe  ClBar  District. 

Class  I.     DICOTYLEDONS. 

Subclass  POLYPETAL^. 

Series  i.     Tlialamiflorje. 

Eanunculace^. 

Ranunculus  parviflorus  Linn.     In  damp  situations,  five  miles 
from  Cobar,  on  the  Wilcannia  Road,  and  at  The  Peak. 


August. 


Papavkkace.?:. 


*Argemone  mexicana  Linn.  >•  Mexican  Poppy."  Cobar  gene- 
rally; February-March.  On  waste  places.  A  trouble- 
some weed,  having  prickly  leaves  and  very  narcotic 
seeds.  Known  also  as  the  "  Infernal  Fig "'  of  the 
Spaniards.  I  have  used  a  decoction  of  tlie  juice  as  a 
stain  imitating  a  light  oak. 

Crucifer^. 

Bakisakea  vul(;akis  li.Br.  A  yelluw-ilowered  weed  about  home- 
steads in  many  parts.     May. 

Blennodia  teisecta  ]^>enth.  General  in  the  district.  Flowers 
most  of  the  year.     A\'hite. 

B.  LASiocARPA  F.v.M.     General.     March. 
Stenopetalum  lineare  R.Br.      At  Nullinmt  Tank.      August. 
Capsella  elliptica  Meyr.     Cobar.     August. 

C.  humistrata  F.v.M.     Cobar  generally.     May.     Yellow. 
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*Capsella   bursa-pastoris    Mcench.        "Shepherd's   Purse." 
Cobar  generally.     April. 
Lrpidium    i,kpt()Petalum    F.v.M.       Getting  very  common  about 
Cobar,  especially  on  sandy  flats.      It  is  not  relished  by 
stock,  hence  it  is  overrunning  good  ground.      April. 
L.  MONOPLOCOiDE.s  F.V.M.     August.     Everywhere. 
L.  PAPILLOSUM  F.V.M.     Cobar  generally.     July. 
L.  rudkrale   Linn.       "Mustard-Plant."'      On   waste   lands, 
senerallv.     Taints  milk.     February-March. 
Sisymbrium  officinale  Scop.     About   Nymagee.     Supposed  to 

be  good  for  chest-troubles.     September. 
Senebiera  didyma  Pers.      "Wart-cress."     Near  Cobar.     August. 

Capparide/e. 

Cappahis  Mitchelli  Linn.  "Wild  Orange."  General,  but  not 
so  frequent  in  the  eastern  part  of  the  district.  Summer. 
The  fruit,  which  is  as  large  as  an  ordinary  orange,  is 
extremely  pungent.  Rabbits  are  very  partial  to  the 
bark  and  wood.  I  have  seen  10-foot  shrubs  of  this 
species  gnawed  right  through  the  stems  by  i-abbits. 
Timber  Avhite  and  soft. 

Apophyllum  anomalum  F.v.M.  Rightly  so-called  from  its 
strange,  leafless  appearance.  "Warrior  Bush."  The 
female  bush  is  smaller  and  weaker.  The  young  shoots 
only  are  nibbled  by  stock.  I  am  trying  this  wood  as  a 
substitute  for  Holly.      October-November. 

RESEDACE.^i. 

*  Reseda  luteola  Linn.  "Dyers'  Weed.'"  A  species  of  the 
Mignonette-family  has  established  itself  in  manv  parts 
of  the  district. 

PlTTOSPORE.'E. 

PiTTOSPORUM  PHiLLYRiEOiDES  DC.  "  Berrigan."  Cobar  and  Lerida. 
Prefers  stony  ground,  and  is  found  in  company  with  the 
Heterodendrons.     October. 
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Caryophylle^. 

*Sagixa    procumbens  Linn.       On    the    flats  about   the  district. 

.)  Illy. 
Speroularia   rubra   Cambess.       "  Sandy  Spurrey."      On   damp 

situations  about  ( "obar.     July. 
*SpEi(f;uLA  AKVENSis  Linn.      About  Cobar.      August. 

PORTULACE.t. 

PoRTULACA  OLERACEA  Linn.     "  Pig- Weed."'     "Purslane."     Cobar. 

July- 
Calaxdkinia  calyptrata  Hk.     Everywhere,  common.     August. 

Malvace.e. 

■*Lavateha    plebeia   Sims.       Common.       "Tall    Marsh-Mallow." 

Meryula.      November. 
Malvastpum  spicatum  Gray.      Cobar,  and  at  the  northern  parts 

of  the  ilistrict.      February. 
SiUA   coRRUGATA  LiiHi.      The   ccMinnonest  form   about  here,  and 

spreading  all  over  the  district.      Summer. 
S.     SHBSPICATA     F.v.M.        Disti'ift     generally.       September- 

I'VbruarN'. 
S.  viKGATA  Hk.      A  twiggv  sluul);  seems  to  prefer  elevated 

rocky  ground.      Februaiy 
Sdine  uf  the  species  called  "  Paddy's  Luceine." 
Abutilon    Fraseki    Hk.     Kot   particular   as  to  soil  or  .situation. 

A  good  plant  for  pots.      February. 
A.    oTOGARPUM    F.v.^1.       Between    Bourke  and  Cobar.      'Tn 

Mr.  R.  H.  Cambage's  Collection). 
JliBiscus   Sturtii  Hk.      On   red    stony   hills   about    Cobar.      An 

attractive   plant   for    pot-growing,  having   showy  ])urple 

flowers.      February. 
GossYPU.M    Stuhtii    F.V.M.       "  De.sert-Rose."      A   native  of  the 

uioi-e  westerly  and  flesei't  parts,  but  now  being  worthily 

bi'ought    into    ])rivate   gardens.       The   .seeds   germinate 

freely.      May.      Flowers  large,  blue  and  purple. 
*Malva    rotundifolia    Linn.       "The  common    Marsh-Mallow." 

Cobar  generally.     February-March. 
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Sterculiace^. 

Steeculia  diversifolia  G.  Don.  "Kurrajong-"  Cobar  generally. 
December-January.  One  of  the  best  of  our  ornamental 
shrubs,  and  a  valuable  fodder.  It  is  becoming  scarce 
through  being  used  for  stock,  as  well  as  the  young 
plants  being  rooted  up  for  transplanting,  to  which,  on 
account  of  its  long  tap-root,  it  does  not  take  kindly.  It 
grows  anywhere.     Its  bark  contains  a  gum. 

Series  ii.      Disciflorae 

LlNE^. 

LiNUM  marginale  Cunn.  "  Australian  Flax."  The  Peak.  Sep- 
tember. 

ZYGOPHYLLEiE. 

TitiBULUS    terrestris    Linn.       "Bulldogs."       Cobar;    especially 

partial  to  damp  soils.     A  troublesome  weed,  especially 

to  cyclists. 
Zygophyllum  apiculatum  F.v.M.     a  succulent  herb  about  the 

district,  and  having  pointed  fruits  which  are  troublesome 

to  cyclLsts.     July. 
Z.  FRUTicuLOSUM  DC.     Cobar,  on  soft  ground.     July. 
Z.  idiocarpum  F.v.M.     Collar  generally.     July. 
Z.  ammophilum  F.v.M.     A  few  plants  only  noticed  at  Cobar. 

July. 

GERANIACEiE. 

Erodium  cygnorum.  "Crow-foot."  Grows  an3'where,  and  is  a 
splendid  fodder-plant.  It  is  considered  by  some  as  a 
stimulant  I  have  seen  plants  of  this,  on  the  Darling, 
overtop  the  fences  of  the  sheep-paddocks.     August. 

OxALis  CORNICULATA  Limi.  Everywhere  in  shady  spots,  especially 
under  low  bushes.  It  contains  oxalic  acid,  and  is  some- 
times used  for  removing  ink-stains.  Makes  a  showy 
border-plant.      February. 
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RUTACE-«. 

Geijera  parviflora  Lindl.  "Wilga,"'  Everywhere  common. 
Flowers  almost  throughout  the  year.  Having  heavy 
pendulous  foliage,  it  is  the  best  shade-  and  shelter-tree 
of  the  west,  and  hence  is  greatly  sought  after  by 
travellers.  Stock,  in  these  parts,  will  not  eat  the  foliage. 
The  trees  do  best  on  flat  country.  I  have  made  good 
ink,  free  from  grit,  by  boiling  down  the  bark. 

Eriostemon  difformis  a.  Cunn.,  var.  teretifolia.  On  broken, 
stony  ridges  at  Elouera  and  Mount  Boppy.  It  grows 
in  company  with  Eucalyptus  Morrisii  and  E.  viridis. 
October-March. 
E.  SCABER  Paxt.  On  the  rocky  plateau  of  Mount  Grenfell. 
Grows  in  gregarious  patches.      August. 

Phebalium  glandulosum  Hk.  A  beautiful  shrub,  which  would 
adorn  any  Sydney  garden.  At  Cobar,  it  grows  on 
ridges,  but  is  not  particular  to  that  situation.     July. 

Meliace.e. 

Flindersia  maculosa  F.v.M.  "  Leopard-Wood  Tree."  A  beau- 
tiful, ornamental  tree,  with  spotted  bark,  and  festoons 
of  creamy  flowers.  Its  fruits  are  collected  by  the  resi- 
dents in  its  neighbourhood,  and  made  into  numerous 
ornaments — frames,  pin-cushions,  etc.  P^abbits  are  very 
fond  of  the  bark,  and,  in  dry  seasons,  I  have  seen  dead 
rabbits  round  about  the  vicinity  of  these  trees;  the  bark 
being  indigestible,  quickly  kills  them.  On  Devonian 
ridges,  principall}'  about  Amphitheatre,  but  I  have  seen 
it  on  gravelly  flats  at  Bourke.     Flowers  in  November. 

CELASTRINEiE. 

Celastrus  Cunninghamii  F.v.M.  Forty  miles  north  of  Cobar. 
(In  Mr.  R.  H.  Cambage's  Collection). 

Stackhousie^. 

Stackhousia  viminea  Sm.  In  shaded  spots  about  Elouera. 
February. 
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Rhamxe.?:. 

Vextilago  viMiNALis  Hk.  Known  as  ""Supplejack."  I  have 
not  seen  this  shrub  tlower  here.  It  is  scarce.  T  have 
only  one  specimen,  from  Wittagoona,  but  Mr.  Cambage 
found  it,  some  years  ago,  near  Cobar. 

SAPINDACEiE. 

DoDON.EA  viscoSA  Linn.  The  "  Hop-Bushes."  The  pods  were 
sometimes  used  by  early  settlers  as  hops.  This  species 
has  a  resinous  scent,  and  it  is  said  to  have  been  used 
for  fomentations.  The  Dodonseas  do  best  on  soft,  red 
soil,  in  slightly  elevated  situations.  They  are  very 
attractive,  with  their  differently  colored,  winged  capsules. 
It  is  a  di(Bcious  plant,  as  are  its  sister  species,  and  the 
staminate  plants  are  rare.  There  are  several  varieties, 
such  as  D.  cnneata  and  D.  vulgaris,  growing  about 
Cobar,  and  they  are  at  their  best  about  summer. 

D.  LOBULATA  F.v.M.     Leaves  with  small  teeth  on  each  side. 
Cobar  generally.     Summer. 

D   SPATHULATA.     A  rare  species,  groviiig  at  the  Clay  Pits, 
and  on  Nyngaii  lload,  near  Cobar.     June. 

D.  PETiOLARis  F.v.M.      On    rocky   ground    at   Wittagoona. 
This  species,  from  the  size  of  its  capsules,  resembles  the 
"  Money-Plant."     It  fruits  in  October. 
Atalaya   hemiglauca   F.v.M.     "  White   Wood, '  or    "'  Bulcan." 
At  Wittagoona.     Fruits  in  January. 

Heterodexdrox  OLE.iiFOLiUM  Desf.  Growing  about  l^erida.  It 
is  a  gi)od  fodder-bush.  In  company  generally  with 
Santalums.  November. 
H.  DIVERSIFOLIUM  F.V.M.  "  Broad-leaved  Apple-Rosewood." 
About  Lerida,  in  company  with  the  last-mentioned 
species.  It  is  known  as  a  "  Blue  Bush."  November. 
Good  fodder-bush. 
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Series  iii.     Calyciflorae. 

Leguminos/e. 

Suborder  i.     Papilionacece. 

Bossi^A  Walkeri  F.v.M.  "Stick-Bush,"  "Warrif,'al.'  On  soft, 
damp  ground,  growing  in  patches  about  Cobar,  and  in 
company  with  Eremophilas.  September.  The  leafless, 
flat  branches  give  this  shrub  a  very  peculiar  appearance. 
Its  flowers  are  very  attractive  in  red  and  yellow,  and, 
by  horticultural  art,  the  plant  is  capable  of  profuse 
flowering,  and  is  worth  bringing  into  private  gardens. 

Templetonia  egena  Benth.     Cobar  genei-ally.     September. 

Lotus  austrams  Andr.,  var.  parviflorus.  At  Wittagoona  and 
Kergunyah.     September. 

Indigofera  australis  Willd.  A  graceful-looking  shrub  ;  on 
rocky  hills,  in  company  with  E.  Morrisii  and  CaUitris 
glauca. 

Clianthus  Dampieri  Cunn.  "Desert-Pea."  About  Mount 
Grenfell  Head  Station.     August. 

SwAiNSONA  Burkittii  F.v.lM.     The  Darling-Pea  tribe.     In   the 
extreme  west  of  the  district.     October. 
^    S.  lessertiifolia  DC.     Everywhere  in  district.     August. 

S.  microphylla  Grey.  In  company  with  the  previous  species, 
l)ut  much  smaller.  September.  Both  these  species 
appear  to  me  to  have  much  the  same  nature  as  the 
"  Poison-Pea,"  and  the  stock  seem  to  avoid  them  I 
have  not  tVnind  the  true  Poison-Pea,  so  far,  in  this 
district,  though  it  grows  plentiful!}'  on  the  Darling  and 
at  Bourke. 

S.  PHACIFOLIA  F.v.M.     About  Cobar.     August. 

Glycine  sericea  Benth.  Cobar  generally.  February  and  Sep- 
tember. 

■*Medicago  denticulata   Willd.      Several  places   about    Cobar. 
Fruiting  in  June. 
■*M.  MINIMA.     Cobar  and  Brura  Tank.     August. 
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Suborder  ii.      Ccesafpiuierf. 

Cassia   laevigata  Willcl.      Thougli  ;i  coastal  plant,  it  has  gained 
introduction  here,  probably  through  private  gardens. 

C.  SoPHERA,  var.  SCHINIFOLIA.  Not  common  about  Cobar, 
but  regarded  in  the  eastern  parts  as  a  nuisance.     March. 

C.  DESOLATA  F.v.M.  A  tlesertspecies.  My  specimen  is  a 
glabrous  form,  from  Amphitheatre.     September. 

C.  ARTEMisioiDES  A.  Cunn.  "Punta,"  or  "  Cooma-Bush. ' 
The  presence  of  this,  and  of  the  following  species,  is  held 
by  some  residents  to  be  responsible  for  the  occurrence 
of  hav-fever.  The  Cassias  are  the  Senna-plants  of  the 
east,  and  contain  purgative  principles.  The  stock  do 
not  care  for  the  foliage,  hence  it  spreads  and  kills  out 
other  shrubs.  The  plants  are,  however,  showy,  and 
flower  in  the  spring. 

C.  EREMOPHILA  A.  Cumi.  Cobar  generally;  but,  unlike  the 
preceding  species,  this  grows  to  a  height  of  10  feet  on 
watered  soil.  It  seems  to  have  a  tendency  to  run  into 
the  previous  species  through  its  foliage,  sometimes 
having  three  or  four  piimjt.  It  flowers  about  August. 
Yen.  PLATYPODA,  near  Cobar  Cemetery. 
Var.  ZY'GOPHYLLA,  near  Cobar  East. 

C.  CIRCINATA  Benth.  Growing  at  Amphitheatre,  and  1 2 
miles  north  of  Cobar.      December. 

C.  Sturtii  R.Br.      Cobar  and  Amphitheatre.     August. 
Petalostylks  labicheoides  l{.Br.     A  very  showy  plant,  growing 
on  stony  elevations  at  Cobar,  Illewong,  Kergunyah,  and 
Amphitheatre.      September. 

Subordei-  iii.      Afiniosece. 

Acacia  Willd.  The  Wattle-tribe.  Some  Acacias  are  noted  for 
the  gums  they  exudi',  out  I  have  seen  very  little  from 
the  local  species.  Most  of  the  following  species  do  not 
appear  gi-egarious  in  theii-  habits,  but  are  intermixed 
with  each  other  on  \arious  soils  and  situations;  excep- 
tions to  this  are  A.  homaluphylla  and  A.  cyperophyUa. 
Not  many  seem  to  be  relished  by  stock. 
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A.  ANEUKA  F.v.M.  There  are  several  varieties  known  as 
"Miilga"'  general  in  the  district.  This  is  considered  as 
the  best,  and  most  plentiful  fodder-bush  in  the  West. 
The  long-leaved  variety  the  stock  will  eat  greedily,  but 
they  sometimes  eat  down  to  the  small  sticks,  which 
form  a  leathery  ball  in  the  stomach,  causing  death  if 
not  removed  by  an  operation.  I  have  seen  one  such 
ball  about  the  size  of  a  goose-egg.  There  is  a  shorter) 
narrow-leaved  variety  which  is  also  relished;  and  a 
broad-lea \ed  variety  which  is  not  liked  at  all,  the  leaves 
being  ^ery  tough,  and  probably  containing  a  bitter 
principle.  From  the  habit  of  growth  of  this  latter 
variety,  and  from  tlie  fact  tliat  sheep  avoid  it,  I  am 
inclined  to  think  it  should  be  regarded  as  a  different 
species.     The  Mulgas  flower  in  the  .spring  and  summer. 

A.  CIBARIA  F'.v.M.  The  pods  are  cyHndrical  and  an  inch 
and  a  quarter  long,  dehiscing  from  the  base,  and  contain- 
ing only  from  one  to  three  seeds,  placed  longitudinally. 
It  is  known  as  "  Umbrella-Mulga,"  and  approaches  the 
long,  narrow-leaved  variety.     July  and  August. 

A.  HOMALOPHVLL.A  A.Cumi.  "Yarren."  This  Acacia  grows  ift 
acre-clumps  on  soft  flats,  and  in  company  with  Eucalyptus 
populifvlia  and  Eremophila  Mitchelli.  The  phyllodia  are 
too  thick  and  coriaceous  for  the  stock  to  eat.    September. 

A.  SALiciNA  Lindl.  The  hanging  branches  resemble  the 
willow,  hence  its  name.  It  is  scarce  in  the  district. 
December. 

A.  HAKEOiDES  A.  C'unn.  "Black  Wattle."  General  in  the 
district.     September. 

A.  JUNCIFOLIA  Bentli.  On  the  Nyngan  Road,  six  miles  from 
Cobar.      August. 

A.  coLLETioiDES  A.  Cunn.  "  False  Pin-Bush."  Everywhere 
in  the  district,  though  not  plentiful  towards  the  eastern 
parts.  It  does  best  on  stcmy  slopes,  and  its  pungent- 
pointed  foliage  j^rcvents  it  fi'om  being  browsed.  It  is 
the  first  of  the  local  Acacias  to  flower.     June. 
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A.  DECORA  Reichb.  "  Silver  Wattle"  of  Cobar.  This  hand- 
some busli  is  not  plentiful  here,  but  grows  in  small 
clumps  oil  the  sides  of  stony  ridi^cs,  and  produces  a  mass 
of  flowers  in  Septembei-. 

A.  MuRRAYANA  F.v.M.    Witta<j;oona, .Springfield.    September. 

A.  TKTKAGONOPHYLLA  F.V.M.  "  Dead  Finish."  On  .sandy 
Devonian  ridges  generally  over  the  western  portion  of 
the  district.     September. 

A.  OswALDi  F.v.M.  "Dead  Finish,"  "Milgee."  In  many 
forms  about  Cobar.     June. 

A.  DORATOXYLON  A.  Cuini.  "Currawoiig,"  or  "  Spear  wood." 
Prefers  stony  ridges,  though  a  fe^\'  bushes  grow  on  the 
flats.  One  of  tlie  most  beautiful  Acacias,  having  fully 
inch-spikes  of  flowers,  and  very  profuse.  It  associates 
with  Eucaly})tus  Morridi  and  E.  viridis.  A  broad- 
leaved  variety  is  found  on  Devonian  quartzite-ridges. 
Wittagoona.     August. 

A.  CYPEROFHYLLA  F.v.M.  "  Needle-Bush."  Grows  in  grega- 
rious clumps  about  Elouera,  Cobar,  and  Kergunyah;  it 
prefers  flat,  damp  soil.  It  has  spikes  of  flowers  fully 
half-inch  long,  and  is  often  found  with  "  Yarren  "  and 
"Mulga."     October. 

A.  DECURRENS  WiUd.,  \  ai".  MOLLIS.  This  is  not  plentiful;  my 
specimen  came  from  Wittagoona,  but  I  have  also 
collected  it  at  Kergunyah,  where  there  are  only  two 
bushes  of  it.  But  it  is  very  delicate,  and  cannot  stand 
rough  weather.      October. 

A.  EXCELSA  Benth.  There  is  only  a  small-leaved  variety 
about  Cobar,  hardly  a  worthy  representative  of  its 
Queensland  type.  It  has  a  peculiar  habit  of  preferring 
isolation  from  other  trees,  and  grows  on  flat,  desolate 
parts.  It  is  called  here  "  Tronwood,"  and  does  not  seem 
to  flower  every  year.  February. 
*Albizzia  lophantha  F.v.M.      At  NuUimut.      Augu.st. 

CkasSui.ace.b. 
Tilll^a  sp.(?).     Cobar. 
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Halorage^. 
Myriophyllum  sp.(?).      At  Nullimut  Tank.      August. 

MyRTACEvE. 

Eucalyptus  L'Her.      The   Eucalypts  are  exceedingly  poor  in  the 
district,  there  being  only  about  half-a-dozen  representa 
tives.     The  j\Iallee-type  prevails. 

E.  DUMOSA  A.  Cunn.  "  Mallee."  Cobar  generallv.  Hep- 
tember. 

E.  oleosa  F.v.M.      "  Mallee."     Cobar  generally.      August. 

E.  ixtertexta  R.  T  Baker  Grows  here  to  a  goodly-sized 
tree,  with  a  white  trunk,  generally  hollow.  It  takes  to 
the  flats,  and  gi-ows  in  company  with  E.  populifolia  and 
"Yarreih"'      August, 

E.  Morrisii  K.  T.  Baker.  On  broken  elevations  at  The 
Peak,  Illewong,  and  Mount  Boppy.  Its  companions  are 
Eriostemoii  ditf'ormis,  Cassinia  Imvis,  and  E.  viridia 
September. 

E.  populifolia  Hk.  Verv  plentiful  about  the  district,  and 
principally  on  the  Hats  in  damp  situations.  It  is  known 
as  "  Poplar-leaf  Box,"  and  "  Bimbel  Box."  October. 
Its  wood  is  considered  good  for  stays,  and  also  for 
wheelwright  work. 

E.  viridis  R.  T.  Baker,  E.  acacioides  A.  Cunn  On  rocky 
slopes  chiefly,  accompanying  A.  decora  and  A.  aneura, 
both  at  Illewong,  W  rightville,  and  several  other  spots 

Onagrarie.e. 
"CEnothera  BIENNIS,  LiiiH.     "Evening  Primrose."     Near  Cobar- 

CUCURBITACE.^. 

CucuMis  trigonis  Roxl)  EvervM'here  on  the  soft  flats,  especially 
on  the  traffic-lines.  Stock  eat  this  and  the  following 
species  greedily.  March. 
*C.  MYiaocARPus  Naud,  "  Paddy  melon."  On  soft  soil 
generally  in  the  district,  and  on  tlie  tracks.  The  small, 
prickly  fruit  is  considered  dangerous  to  cattle,  causing 
flatulency. 
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Umbeli.ifek.i^. 

Eryngium    plantagineum    F.v.M.       "  Cockspur."       VV^ittagoona. 

October. 
Daucus  brachiatus  Sieb.     About  Cobar. 

Subclass  II.     Monopetalee. 

LoRANTHACE.i;. 

LoiiANTHUS  Linn.      The  Mistletoe-Family. 

L.  PENDDLUS  Sieb.  Oil  almost  any  shrub  iji  Cobar  district 
generally.  The  commonest  form  here.  Flowers  in 
November,  in  many  varieties. 

L.  LiNEARiFoi.ius  Hk.  Generally  on  the  Casuarinas  about 
Cobar.     Leaves  terete.     January. 

L.  LONGIFLORUS  Desr.(]).  My  specimen  only  in  fruit.  Grow- 
ing on  the  Wilgas. 

L.  MIRACULOSDS  Miq.  A  small,  pretty  flower,  on  the  Wilga 
trees,  as  a  rule.      June. 

L.  C^UANDANG  Lindl.  On  8antalum  trees  and  others,  generally 
about  Cobar.     March. 

L.  EXOCARPi  Behr.  About  Cobar  district  generally.  Yellow 
Mistletoe.     June. 

L.  GKANDIBRACTEUS  F.V.M.  The  large  floral  leaves  are  want- 
ing in  my  specimen.  T  have  only  one  instance  of  it, 
tVom  Amphitheatre.      February. 

RUBIACE^. 

Canthium  oleifolium  Hk.  "Wild  Lemon."  On  Mulga-country, 
and  also  on  stony  ridges.  General  in  the  district.  The 
stems  being  very  straight  and  the  wood  somewhat 
tough,  it  should  be  of  .some  use  commercially,  but  it  does 
not  exceed,  say,  five  inches  in  diameter.  It  is  profuse 
in  flowering  about  November. 

Opercularia  diphylla  Ga;rt.     On  gravel  country,  east  of  Cobar. 

AsPERULA  OLiGANTHA  F.V.M.     Cobar.     August. 

Galium  Gauoichaudi  DC.  About  the  Old  Reservoir,  Cobar. 
August, 
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COMPOSIT.^. 

*CENTAUiiEA  MELiTENSis  Linn.      A  "  Star-Thistle."     "Cockspur." 

Becoming  a  nuisance  all  over  the  district. 
O  E\RiA    DECURRENS   A.  Cumi.      GoikI  for  (lecorative  purposes. 
Cobar  generall}-.      iMarch-lNIa}'. 
O.  PiMELioiDES    A.  Cunn.,    var.    minor        Often    in  c<jmpany 
with    the    previous    species,    and    always    follows  it  in 
Howeriny.      August. 
O.    SUBSPICATA    Benth.       On  stony   elevated   ridf^es  at    The 
Peak.      The  spikes  are  short  and  leafy. 

ViTTADiNiA  AUSTRALis  A.  Rich.     Conuiion  everywhere.     March. 
V.  SCABIJA  DC.      March.     Connnun. 

*EniGER0N   LINIF0L1US  Willd.      "Cobblers'   Pegs"      A   counnun 
weed .     Fel  )ruary . 

MiNURiA  LEPTOPHYLLA  DC.      One  of  the  local  daisies.     Every- 
where.     March. 

Calotis  hispidula  F.v.M.      a   burr,    as   also   the  following. 
March. 

C.   CUNEIFOLIA    R.Br.      "  The  Bogan-Flea."     February  and 

September. 
C.   LAPPULACEA  Benth.     About  Cobar. 
Brachycome  trachycarpa  F.v.M.     A  local  daisy.      Plentiful 
on  cultivated   flats.      February. 
B.   calocarpa  F.v.M.     Near  Cobar.      August. 
B.   pachyptera  Turcz.     Old  Reservoir.      August. 
B.   MELANOCARPA    F.V.M.      Near    the    Cobar    Cemetery. 

July. 
B.   heterodonta  DC.     Cobar.     August. 
*Xanthium  SPINOSUM  Linn.     "The  Bathurst-Burr.'"      Reputed 
poison  ;  but  its  spinescent  leaves  make  it  avoided  by 
stock. 
Siegesbeckia  orientalis  Linn.    In  gullies,  at  Amphitheatre. 

August. 
Cotula  AUSTRALIS  Hk.     Everywhere  common.     June. 
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SoLiVA  ANTHEMiFOLiA  R.Br.     Cobar  Flats.     A  plant  of  a  pin- 
cushion appearance,  belonging  to  the  coast  but  firmly 
established  at  Cobar.      August. 
Myriogyne  minuta  Less.     An  aromatic  plant.     Cobar.     Feb- 
ruary. 
IsoETOPSis     GRAMiNiFOLiA   Turcz.      Damp   flats   about   Cobar. 

July. 
Angianthus  pusillus  Benth.,  var.  polyanthus.    A  peculiar, 
straw-coloured  herb,   in  the  western  parts.      March. 
Gnaphalodes  ULiGiNOSUM  A.  Gray.     On  flats  in  several  parts. 
Its  silvery  rosette-form   makes  a  good   saucer-plant. 
May. 
Craspedia  chrysantha  Benth.     Wittagoona.     October. 
Cassinia  l^vis  R.Br.   Cobar  district  generally;  it  seems  to 
grow   to   a  height   of   ten    feet   on   rocky   elevations. 
February,  March.     Accompanies  E .  Morri^ii. 
RuTiDOSis  HELiCHRYSOiDEsDC.      Scarce  about  Cobar.    May. 
MiLLOTiA    TENUiFOLiA    Cass.      In    shaded    situations     about 

Cobar. 
IxiOL^.NA  LEPTOLEPis  Benth.     Cobar.     October. 
Helichrysum    apiculatum    DC.       Everywhere.       February, 
September.     Also  a  woolly  variety  at  Kergunyah. 
H.    SEMIPAPPOSUM  DC.     In  several  parts.     May. 
H.   bracteatum   Willd.      Everywhere.      September. 
Helipterum  strictum  Benth.     At  Wittagoona. 

H.    FLORiBUNDUM  DC.      A  daisy,   preferring   damp   flats, 
and  covering  large  patches  with  snow-white  flowers. 
Everywhere.     September. 
H.  MOSCHATUM  Benth.     Wittagoona.     October. 
H.   Jesseni.     Common  about  the  district.     September. 
H.    INCANUM  DC.      A  yellow  variety,   with  broad  leaves. 

August. 
H.   PYGM.EUM  Benth.      About  Cobar.     July,  August. 
H.   DiMORPHOLEPis  Benth.      Common.      August. 
Lfptorhvnchos  AMBiGUUS  Benth.,   var.    semicalvus.      Among 
the  rocks  at  lUewongand  at  the  Peak.    Scarce,    March, 
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Gnaphalfum  Japonicum   Tluinl).       Cobar.     June,   September, 
(i.  LUTEO-ALBUM  Liiiii.     Common  about  the  district.     August, 
September.       "Cudweed." 

Stuartina  Muelleri   Send.     The  Peak.     July. 

Erechtites  quadridentata  DC.     About  Cobar  and  Amphi- 
theatre.    August,  September. 
E.   hispidula  DC.    In  gullies  about  the  slopes  at  Amphi- 
theatre.    August. 

Senecio    lautus    Forst.      A     showy,    yellow-flowered     plant. 
About  Cobar  generally.     July  and  September. 
S.   PLATYLEPis  DC.     Cobar.     September. 
S.   BRACHYOLOssus  F.v.M.     Near  Cobar. 

♦Onopordon  acanthium  Linn.     "Scotch  Thistle."     General 

Mic'ROSERis  Forsteri  Hk.     Cobar.     January. 

*SoNCHUS  arvensis  Linn.     "Sowthistle."     Everywhere. 

Cymbonotus   Lawsonianus    Gaud.       Common    about    Cobar. 
September. 

Cryptostemma   calendulacea  R.Br.      Very  local,   and  along 
a   watercourse   at   Cobar. 

*Inula  graveolens  Desf.      "Stinkwort."     Becoming  a  nuis- 
ance on  waste  lands  and  roadsides.     May. 

Goodkniace.*:. 

GooDENiA  cycloptera  R.Br.     General.     September,  March. 

G.   gracilis  R.Br.     On  the  western  extremes  of  the  dis- 
trict.    October. 

G.   HETEROMERA  F.V.M.     Commoii  about  Cobar.     March, 
September. 

G.   GENicuLATA  R.Br.    Cobar  and  Mount  Boppy.    March. 

G.   HETEROPHYLLA  Sm.     Cobar.     August.     Scarce. 

G.  PiNNATiFiDA  Schl.     Commou  ;il)()Ut  the  district.     INIarch, 
Septembei-. 
Sc^voLA    spiNESCENS    R.Br.       All   about   Cobar,    intermixed 
with  bushes,  which  give  it  support. 
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Bruxuma  australis  Sni.  On  stony  ritlges  at  ]\[()unt  F>oppy, 
iMouut  Grenfell,  ami  Wittaguona.  A  beautiful  little 
plant,  very  suitable  fur  pot-culture.     March,  September. 

Campanulace^. 

IsoTOMA  AXILLARIS  Liiidl.  On  elevations  and  stony  parts  about 
Cobar  and  Mount  Boppy.  January,  March.  A 
beautiful  plant,  but  poisonous,  and  having  a  strong 
narcotic  odour.  The  flowers  are  long-tubular,  and 
of  lilac  colour. 

Wahlenbergia  gracilis  DC.  "Blue  Bell."  District  gener- 
ally.    February,  March. 

Primulace^. 

*Anagallis  arvensis  Linn.  Common  about  Cobar.  "Pimper- 
nel."'    August. 

JaSMINE/E. 

Jasminum  lineare  R.Br.  A  climber,  and  general  in  the  dis- 
trict.     January,  March. 

J.    suAvissiMUM  Lindl.     A  less  attractive  plant  than  the 
preceding.      At  Mopone. 

Apocyne.e. 

Lyonsia  R.Br.      "Blackfellows'   Candles." 

L.  eucalyptifolia  F.v.M.  Generally  in  district.  Its 
A  ery  sweet  scent  is  detected  at  a  long  distance.  It  is  a 
heavy  climber,  with  profuse  yellow  flowers.  There  is 
also  a  narrow  long-leaved  variety. 
L.  reticulata  F.v.M.  At  Kergunyah.  1  have  never 
seen  this  species  so  far  west  before,  and  as  yet  have 
found  only  this  single  plant,  strong,  and  firmly  estab- 
lished, among  other  bushes. 

Alstonia  CONSTRICTA  F.v.M.       "  C^uinine-Bush."       At    Witta- 
goona,  and  Mount  Diysdale. 
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ASCLEPIADE/E. 

Sarcostemma  australe  R.Br.  "Gaoloowurra. "  Amphi- 
theatre. This  strange-looking,  leafless  trailer  is  not 
plentiful  here.  It  grows  about  some  hills  over  old 
trees  antl  rocks,  and  is  variously  reputed  to  be  poi- 
sonous to  stock.  The  Blacks  used  the  juice  as  a  lini- 
ment for  small-pox. 

Pentatkopis  (D^mia)  quinquepartita  Benth.  Four  miles 
north  of  Cobar.  (In  Mr.  R.  H.  Cambage's  Collec- 
tion.) 

Marsdenia  Leichhardtiana  F.v.M.  Growing  over  small 
bushes  about  Cobar.  Young  plants  are  plentiful, 
but  very  few  seem  to  survive. 

Gentiane^. 

Erythr^a  australis  R.Br.  "Centaury."  Cobar  generally. 
It  contains  a  bitter  principle,  and  is  used  as  a  tonic. 
It  is  frequently  made  up  like  tea,  by  miners  as  a 
specific   for   rheumatism.      November. 

Boragine.e. 

Halganta  cyanea  Lindl.  Growing  on  the  hills  about  Cobar. 
It  has  a  strong  claim  to  a  position  in  flower-gardens 
as  a  border-plant.  It  has  small  bird's-eye  flowers, 
with  yellow  centre.      October. 

CYNOfiLOSSUM  SUAVEOLKNS  R.Br.  On  cultivated  patches  at 
Cobar.     June,  August. 

Eritrichium  Australasicum  DC.  Common  about  the  dis- 
trict.    August. 

*LiTHospERMUM  AKVENSE  Linn.  "Corn-Cromwell. "  Cobar. 
October. 

CoNVOLVULACEyE. 

EvoLvuLus    AivSixuiDK.s    Liuu.    District  generally.    December. 

Convolvulus  erubescens  Sims.    Common.    November.     Also 

a  palmate-leafed  variety,   at  Amphitheatre. 
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SOLANE^. 

SoLANUM  Linii.     "Nightshades." 

S.  ESURiALK  Lindl.     On  flats,  especially  those  flooded  with 
water.      The   blacks   are   said   to   have     relished     the 
berries.     November. 
S.  Ei{KMOPHii,uM    F.v.M.      Amphitheatre.      December. 
S.  FEROCissiMUM  Liiidl.     General.     December. 
S   NIGKUM  Lindl.       "  Black   Nightshade."      The  berries  are 
dangerous  when  lun-ipe,  though  children  frequently  eat 
them,  and  occasionally  suffer  in  consequence.      February, 
March. 
S.QUADRiLOCULATUM  F.V.M.     Scarce.      At  Cobar.      Feb- 

ruai'y. 
S.   ELLIPTICUM  F.V.M.     General  in  district.     February. 
NicoTiANA  suAVEoLKNS  Lehm.     On  hills  about  Cobar.      August. 
*Datura  STRAMONIUM  Linn.    "Mad  Apple,"  "Thorn- Apple." 
Aboiit  the  washed  courses  at  Cobar.     March.     Very 
narcotic. 

SCKOPHULARINEiE. 

MiMULUS  KKPENS  R.Br.      "  Monkey-Flower."     Near  the  Chesney 

Tanks,  Wrightville.      August. 
MoRGANiA   GLABRA  R.Br.      Cobar.      October. 
*Verbascum  Blattaria   Linn.      At   Cobar   and  Wittagoona. 

Fruit  in  January. 

Bignoniace^. 

Tecoma  austualis  R.Br.  Common  on  hills.  .\  beautiful 
climber  over  trees  in  elevated  situations,  and  having 
festoons  of  cream-coloured  flowers  of  trumpet-shape. 
October,  March. 

Acanthace.e. 

JusTiciA  procumbens  Linn.  At  Mount  Boppy  and  Witta- 
goona. The  apparent  insignificance  of  this  plant  is 
amply  compensated  for,  by  the  wonderful  provision 
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of   "shelves"  on  each  side  of  the  pod,  and  whereon 
rest  the  seeds,  attached  by  delicate  funicles. 

MYOPORINEiE. 

Myoporum  deserti  a.  Cunn.  "Bridal  Bells."  The  local 
"Dogwood."  Distri(;t  general!}-,  In  company  with 
the  Dodonseas  and  Apophylhim.  An  ornamental 
shrub,  thought  to  be  poisonous,  but  never  eaten  by 
stock.  1  frequently  see  children  standing  round 
these  bushes  and  eating  the  berries.  It  has  pretty, 
pendent  flowers  in  great  abundance. 

M.  platycarpum  R.Br.  Cobar,  but  scarce.  November. 
The  flowers  are  slighty  larger  than  those  of  the  pre- 
ceding. 
Eremophila  Bowmanni  F.v.M.  At  Burramugga,  and  both 
blue  and  white  varieties  on  the  Devonian  plateau  of 
JMount  Grenfell.      December. 

E.  LATiFOLiA  F.V.M.  "Tea-Bush."  A  small,  viscid 
bush,  principally  on  sandy  slopes  about  Cobar. 
June. 

E.  longifolia  F.V.M.  The  commonest  form  of  "Emu- 
Bush,"  called  so  on  account  of  the  emus  being  fond 
of  the  seeds.  It  is  also  a  good  edible  shrub  for  stock, 
and  grows  everywhere  about  the  district.  It  is  not 
particular  as  to  soil,  though  I  find  it  grows  to  a 
symmetrical  and  graceful-looking  shrub  on  damp 
soils.      July. 

E.  Latrobei  F.V.M.  On  the  Devonian  quartzite-ridges 
at  Amphitheatre,  and  at  the  Peak.  A  rather 
straggling  bush,  and  becoming  scarce,  but  should  be 
encouraged.  It  is  a  .sih  erj'-coloured  shrub,  with  very 
attractive   flowers. 

E.  opposiTiFOLiA  R.Br.  From  the  fact  that  the  leaves 
are  not  often  found  "opposite,"  but  scattered  and 
crowded,  it  deserves  a  more  appropriate  name.  To 
mv   mind,    it    is   the   most   attractive   of    local    Eremo- 
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philas,  having  a  profuscness  of  large  creamy  flowers, 
and  well  deserves  to  be  brought  in  to  our  gardens. 
It  is  found  on  stony  country,  and  frequently  among 
the  Myoporuras,   Geijera,  and  "Budtha."     July. 

E.  MACULATA  F.v.M.  "Native  Fuchsia."  On  the  nor- 
thern extremes  of  the  district,  and  very  scarce.  A 
beautiful  shrub,  with  dark  red  flowers,  spotted.  It 
is  reputed  to  be  poisonous  when  in  fruit. 

E.  Mitchell:  Benth.  "Budtha,"  "Rosewood,"  "San- 
dalwood." Everywhere  on  soft  soil  as  long  as  not 
too  elevated.  The  wood  is  useful  for  small  ornamen- 
tal work.      Flowers  profusely  in   September. 

E.  Sturtii  R.Br.  "Turpentine-Bush."  Very  resinous. 
Cobar  generally,  and  in  company  with  the  former 
species,  which  it  always  follov/s  in  flowering.  Octo- 
ber. I  think  this  must  be  the  viscid  bush  mentioned 
in  Mr.  Cambage's  list,  between  Boui'ke  and  Cobar, 
but  the  flowers  were  not  seen  by  him.  It  answers  to 
his  description. 

Verbenace^. 

*Verbena  venosa  G.&H.    At  Wittagoona.    October.    A  pest. 
Spartothamnus  junceus    a.    Cunn.      On  soft  soil  at  Cobar. 
I  have  seen  onl}-  one  plant  in  the  district.      March. 

Labiate. 

Prostanthera  Leichhardtu  Benth.  The  Peak.  This  had 
been  known  only  as  a  Queensland  plant  till  found 
by  Mr.  E.  C.  Andrews  at  the  above  place.  It  is  to 
be  hoped  that  its  deep  purple  and  green  flowers  will 
not  attract  the  ravages  of  children  to  eradicate  it 
before  getting  a  good  footing.  There  are  only  half  a 
dozen  bushes  of  it  growing  in  a  "fault"  on  the  Peak. 
It  is  very  easy  to  strike,  and  I  have  a  healthy  plant 
of  it  in  a  flower-pot,  from  a  cutting. 
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P.  sTRiATiFLORA  F.v.M.  A  very  showy  shrub  at.  the 
Peak,  Elouera,  the  "B"  Mountain,  and  Mount 
Grenfell.  It  is  specially  suited  for  vase-decorations. 
as  the  flowers  continue  at  their  best  for  a  full  fort- 
night after  cutting. 
Teucrium   racemosum  K.Br.      Everywhere.     April. 

Ajuga  australis.  "Australian  Bugle"'  Cobar.  Flo^vers 
during  spring. 

*Marrubium  vulgare  Linn.  "Horehound."  Used  for 
coughs,  and  as  a  tonic.     Cobar.     February. 

Dichondra  repens  Forst.     Near  Old  Reservoir.     Cobar. 

Lamium  amplexicaule  Linn.     Cobar,  in  paddocks.     August. 

PlANTAGINE/E. 

Plantago  varia  R.Br.  On  damp  soil,  in  several  places. 
"Small  Rib-grass."  February,  March.  Seems  not 
to  grow  to  the  ordinary  stature  in  this  climate.  Also 
var.  parviflora. 

Subclass  iii.     MONOCHLAMYDE^. 
Salsolace^. 

Rhagodia  spinescens  R.Br.     General.     February,  March. 
R.   nutans  R.Br.     Everywhere,  especially  on  hills.    Feb 

ruaiy,  March. 
R.   hastata  R.Br.     Cobar  and  Amphitheatre. 
Chenopodium  cristatum  F.v.M.     A  common,  aromatic  weed, 
chiefly  in  neglected  gardens.     March. 
*C.   MURALE  Linn.     "Fat  Hen."     Common.     November. 
C  ALBUM  Linn.     General.     October. 
C.  ATRiPLiciNUM  F.V.M.     About  Cobar.      May. 
C.   TRiANnRUM    DC,    var.     lanuginosum    (C.    microphyllmn 
F.v.M.).      Everywhere.     January,  March. 
Atriplex  angulata   Benth.      Everywhere,    on   waste    places. 
January. 
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A.  xuMMUT.ARiA  Linn.  "Old-Man  Saltbush."  One  of 
the  best  Salt  bushes  for  fodder.  At  the  western  ex- 
tremes of  the  district,  but  grown  now  as  an  ornamen- 
tal shrub  in  many  local  gardens.  It  is  fast  becom- 
ing extinct  in  its  natural  habitats,  but  is  easily 
struck.     It  does  best  in  black  soil.     July. 

A.  sriPiTATA  Bentl).      At  Lerida.      A  moufecious  form. 
Enchyl^na  microphylla  F.v.M.     Cobar.     July. 

E.   TOMENTOSA  R.Br.      Everywhere.     ^Generally   a  small 
plant,  but,  in  a  few  instances,  it  runs  up  to  a  few 
feet.     Intermixed  with  Kochia   villosa.      April. 
KocHiA  VILLOSA  Lindl.   "Round-leaved     .SaltLu.sli.         District 
generally.     December. 

K.   BREviFOLiA  R.Br.     General.     May. 

K.  APHYLLA  R.Br.  "Cotton-Bush."  In  paddocks  at 
Lerida,  and  a  few  other  spots.     May. 

K.  TRIPTKRA  Benth.     On  a  quartzite-ridge,  four  miles  west 

of  Cobar      July. 
ScLEROL^NA  BicoRNis   Lindl.        "  Goat-head."       The     western 

extremes  of  the  district.     October. 
S.   PARADOXA   R.Br.      Western   extremes   of   the   district. 

October. 

Amsacantha    (Bassl\)  echinopsila    F.v.M.         On    elevated, 
rocky  ground  at  Mount  Bopp\-.      March. 
A.   quinquecuspis   F.v.M.     On  stony  hills  about  the  dis- 
trict.    July. 

Salsola  Kali  Linn.  "Roley-Poley."  General  in  district. 
The  wind  breaks  off  the  articulate  stems,  and,  blow- 
ing the  bushes  over  the  plains,  they  collect  with  others, 
forming  big  masses.  These  clog  the  wire-netted 
fences,  and,  in  times  of  heavy  rains,  are  of  sufficient 
weight  to  drag  them  down.      November-December. 

All  the  salt-bushes  here  are  good  feeding,  though 
some  are  troublesome  on  account  of  the  spines.  The 
smaller   kinds   grow    wrll    on    otherwise   bare    patches, 
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where  grass  will  not  grow.  "The  Old-Man"  is  a 
very  wholesome  plant  for  fowls,  which  are  very  par- 
tial to  it. 

Amarantace^e. 

*Amarantus  viridis  Linn.     A  common  garden-weed.     Gen- 
eral.     April. 
Ptilotus  incanus  R.Br.     General.     November. 

P.   OBOVATUS  Gavid.     The  commonest  form  here.     April. 
P.   ALOPECUROiDEUS  Fv.M.     In  Several  places.      April. 
P.   PARviFLORUS  Lindl.     On  the  hills  about  Cobar.    May. 

Also  a  glabrous  variety  from  Kergunyah. 
P.  coRYMBOSUs   Gaud.      Prefers  the   fiats   generally.      It 
has    a    spreading    habit,    with    ascending    branches. 
May. 
Alternanthera  nodiflora  R.Br.     General.     March. 
A.  denticulata  R.Br.     At  Brura  Tank.     August. 

Polygonace^. 

Rumex  Brownii   Campd.      "Dock."     On  rubbish-heaps  and 

waste  places  generally.     March. 
Polygonum  prostratum  R.Br.     Old  Reservoir,  Cobar.     July. 

*P.  aviculare  Linn.      Knot-grass.     General.     March. 
Emex    australis    8teinh.        Near    the    Great    Cobar     Tank. 

August. 

Nyctagine^. 

BoERHAAViA  DIFFUSA  Linn.  District  generally.  A  good  fod- 
der-herb. There  are  three  forms  in  the  district,  dif- 
fering in  their  foliage.     February,  March. 

Proteace^. 

Grevillea  striata  R.Br.  "Beefwood."  Amphitheatre  and 
Kergunyah.  A  handsome  tree,  preferring  stony  soil. 
The  foliage  is  over  one  foot  in  length.     I  have  used 
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this  wood  for  ornamental  turning,  with  splendid  re- 
sults, the  "veins"  showing  up  well  when  polished. 
January -February. 

G.  ANETHiFOLiA  R.Br.  Thirty  miles  north-east  of  Cobar. 
(Tn  Mr.   Andrews'   Collection.) 

G.  HuEGKMi  -Meiss      At  Shuttleton 
Hakea  leucoptera  (?).     I  had  so  written  this,  but  have  de- 
cided to  await  flowers.     It  has  fruits  longer,  and  less 
verrucose  than  //.   vittata:  and  leaves  3  inches  long, 
and  straight-pointed,  of  a  glaucous  hue. 

H.  VITTATA  R.Br.,  var.  Pampliniana  Kipp.  About  Cobar, 
Lerida,  and  Bulgoo.  "  Pin- Bush."  July  and  Septem- 
ber.     On  almost  any  soil. 

Thymele.t:. 

PiMKLEA  microcephela  R.Br.  In  sheltered  situations  about 
Cobar.     July. 

P.   trtchostachya  Lindl.     At  Wittagoona. 

Euphorbiace^, 

Euphorbia  Drummondii  Boiss.  "Caustic  Creeper."  "Poison- 
Plant."  Growing  flat  on  the  ground,  in  many  parts 
of  the  district.     Very  poisonous  to  sheep. 

Beyeria  viscosa  Miq.  Generally  understood  to  be  poisonous. 
Chiefly  found  on  Devonian  quartzi-te-ridges,  and  in 
company  with  some  of  the  Eremophilas.  In  several 
parts.     October. 

Bertya  CuNNiNCHAMii  Planch.  "Boomey,"  "Broom-Bush." 
Useful  for  yard-brooms.     Cobar.      March. 

Urticace.e. 

Urtica  incisa  Poir.     "Stinging  Nettles."     General. 

*U.   URENS  Linn.     Common  abdiit  Cobar.      August. 
Parietaria  debilis  Forst.     Under  the  shade  of  bushes  at  the 
Cobar  Reservoir.     August. 
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Casuahink^. 

Casuarina  Linn.     "Australian  Oaks." 

C.   LEPiDOPHLOiA    F.v.M.       "He-oak."      Does   better   on 

flat,   damp  soil,  though  a  few  trees  are  growing  on 

ridges.     Some  splendid  trees  at  Lerida. 
C.   Cambagei   R.    T.    Baker.      "Belah."       Heveral    places 

in  the  district. 
C.    STRICTA   Ait.    (C    qaadrira/vis).       At   Mount    Boppy. 

(In  Mr.  R.  H.  Cambage's  Collection.) 

Santalace^. 

Fusanus  acuminatus  R.Br.  "Quandong."  In  scrubby  parts 
about  the  district.  There  are  two  varieties,  the 
"Yellow"  and  the  "Red"  kinds,  the  latter  being 
that  sought  after  for  jam-making.  It  retains  its 
"wild"  taste,  notwithstanding  all  the  art  of  cooking. 
Fruits  in  winter. 

Santalum  lanceolatum  R.Br.  "Broad-leaved  Rosewood." 
Plentiful  in  the  district,  principally  in  the  habitats 
of  the  Yarren,  and  "Mulga."  It  is  regarded  as  a 
good  fodder-bush.  November. 
Aiir.  ANGUSTiFor.iUM,  jirowin*'  at  Lerida.  The  leaves  have 
plenty  of  substance,  and  are  of  a  glaucous  hue? 

ExocARPUs  APHYLLA  R.Br.  "Native  Cherry."  About  Cobar, 
and  to  the  west.     Also  known  as  "Native  Currant." 

Subclass  iv.    GYMNOSPERM^. 

CONIFER.E. 

C'allitris  Vent.     "Cypress-Pines." 

C.  glauca  R.Br.  Evervwhere  in  tht>  district,  but  seems 
to  do  better  on  flats  than  on  the  ridges,  where  it  gets 
into  straggling  habits.  The  timber  is  the  chief 
source  of  building-material  here,  and  is  preferred  to 
other  woods  for  the  "timbering"  ut'  the  mines,  as  it 


BY    F.    E.    HAVrLAND.  537 

carries  the  sound  of  the  ground  "talking,"  and  hence 
gives  better  warning  than  other  timbei-.s,  of  ajiproach- 
ing  dangers,  to  tlie  miners 

C.  CALCAiJATA  K.l!r.  About  Nymagee.  "Black  Pine." 
A  stronger  and  more  erect  species  than  the  preced- 
ing, and  preferring  hilly  country.  The  timber  is 
superior  to  that  of  the  previous  species. 

C.  GRACILIS  R.  T.  Baker.  This  "find"  is  interesting  in 
view  of  the  fact,  that  the  species  has  been  found 
before  only  in  the  Pilliga  scrub.  It  was  described 
by  Mr.  Baker  in  These  Proceedings  for  1903.  This 
specimen,  I  found  growing  to  a  height  of  25  feet,  on 
rather  damp,  flat  soil  a  few  miles  from  Cobar.  It  is 
associated  with  some  Casuarinas,  and  Hakea  vitfufn. 
September. 

Class  II      MONOCOTYLEDONS. 
Orchide^. 

Ptkrostvlis  rufa  R.Br.,  vai'.  Mitchkm.i.     General.    September. 

L1LIACE.E. 

DiANELLA    LONG  I  FOLIA    R.Br.      Near  Cobar.      Fel)ruary. 
BuLBiNE  SEMiBARBATA  Haw.     On  flats  about  Cobar.     June. 
Thysanotus  Baueri  R.Br.     Cobar  and  Wittagoona.    Novem- 
ber.    Scarce. 

JUNCACE^. 

Xerotes   multiflora    R.Br.  (?).   Among  rock  at  Mount  Boppy. 
March.     I  have  only  the  pistillate  plant. 
X.   EFFUSA   Lindl.       On  the  hills   about    Cobar.       July- 
August. 
JuNCUS    PRisMATOCARPUS    R.Br.       Wittagooua    and      Mount 
Boppy.      October. 
J.   coMMUNKs  Mey.     At  Lerida.     May. 

Cyperace^. 
Heleocharis  acuta  R.Br.     Wittagoona  and  the  Peak.    Sep- 
tember, 
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Cyperus  sp.(?).     Imperfect.     Wittagoona.    September. 
Carex  sp.   (^  f).     Imperfect.     At  Nullimut.     August. 

Gramine.e. 

Eriachne    scleranthoides  F.v.M. ,  var.  elongata.    On  stony 
ridges  about  Mount  Boppy. 

E.   OBTUSA  R.Br.     Between  Cobar  and  Bourke.     (In  Mr. 
R.   H.   Cambage's  Collection.) 
*Lamarckia    aurea    Moencli.        Common    about    Cobar.       A 

pretty   ornamental  grass.      February-March. 
Eragrostis  Brownii  Nees.     In  parts  of  the  district.     May. 

E.  PiLOSA  Palisot.  Cobar  generally.  October.  A  very 
variable,    and  sometimes  very  weak,  and  small  grass. 

E.   LANiFLORA  Bcuth.     Between  Boui'ke  and  Cobar.     (In 
Mr.  Cambage's  Collection.) 
■*PoA  PRATENSis  Linn.    In  wet  places.     An  annual,  with  flat, 

limp  leaves.       English  Meadow-Grass. 
Panicum  Linn.      Turkeys  are  very  fond   of  the  seeds,   hence 
it  is  preferred   by  turkey-farmers. 

P.  LEUCOPH.EUM  Humb.  <k  Bonpl.  District  generally. 
The  spikelets  are  very  silky.     February. 

P.  DivARiCATissiMUM  R.Br.  In  shaded  spots,  about 
Cobar.     Februai-y-March. 

P.  GRACiLE  R.Br.  Cobar.  A  variable  but  useful  grass, 
not  confined  to  any  particular  situation.    February. 

P.  sanguinale  Linn.  Grows  into  heavy  crops  on  culti- 
vated land,  but  not  very  plentiful  on  scrubby  land. 
'•Suminer-gras.s."     March. 

P.  PROLUTUM  F.v.M.  About  Elouera.  Is  not  plen- 
tiful. Of  a  rigid  nature,  and  sometimes  called 
'Rigid  Panick." 
Neurachne  Mitchelliana  Nees.  "Mulga-Grass."  The  dis- 
trict generally.  A  good  fodder-grass.  February- 
March. 
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N.  MuNROi  F.v.M.  Chiefly  about  the  hilly  parts,  and 
seeking  the  shade.  A  beautiful  ornamental  grass, 
but  not  plentiful.     March. 

Andropogon    sericeus    R.Br.      Cobar    and   district.      "Bhie 
Grass."      A    useful  grass   for    pastures.      December- 
March. 
A.   BOMBYCiNus  R.Br.     Scarce  at  Kerguuyah.     April. 

Anthistiria  ciliata  Linn.  "Kangaroo-grass.'"  One  of 
the  mainstays  of  the  grazier.  Stock  will  eat  the 
young  shoots,  and  the  flower-heads,  but  will  leave 
the  stems  standing  as  being  too  coarse.  Somewhat 
general  in  district.     Februai-y-March. 

Aristida    Behriana    F.v.M.      Everywhere.      A    full-headed 
grass.      February-March. 
A.  VAGANS  Cav.     "No.  9  Grass."     General.     Febriiary. 
A.   CALYCINA    R.Br.      Everywhere.      February. 

Stipa  elegantissima  Labill.  On  soft,  shaded  ground. 
Cobar.  March. 
S.  semibarbata  R.Br.  General  in  district.  This  is  con- 
sidered the  mainstay  among  the  grasses,  although, 
of  late,  the  awns  get  troublesome  to  the  sheep  both  in 
their  wool,  and  piercing  to  the  mutton.  "Cork- 
screw-Grass." March. 
S.    SCABRA  Lindl.      About   Cobar.     March. 

Danthonia  bipartita   F.v.M.      On   dry    parts   about    Cobar. 
December. 
D.   SEMiANNULARis  R.Br.      About  Bulgoo.     May. 

Pappophorum  avenaceum  Lindl.  Growing  in  patches  near 
Cobar.     March. 

Triraphis  mollis  Labill.  Western  extremes  of  the  district. 
January.  Useful  as  an  ornamental  grass;  the  heads 
are  heavy  and   nodding. 

Cynodon  dactylon  L.  C.  Rich.  "Couch  Grass."  Growing 
in  patches  wherever  there  is  some  topsoil.  January- 
March. 
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Chloris  acicularis  Lindl.    "Spider-grass."     On  damp  flats. 
December-March. 
C.   truncata  R.Br.      "Windmill-grass."      "Star-grass." 
Everywhere  on  sandy  spots.     December-March.    The 
Chloris  grasses  are  considered  good  sheep-grasses. 

Eleusine  ^gyptica  Pers.      "Button-grass."      Cobar  gener- 
ally.    March. 

Diplachne    loliiformis    F.v.M.      Generally    in    the  summer 
about  Cobar,  but  not  lasting  long.     February. 

Sporobolus    Lindleyi    Benth.      A   very    tender,    but    pretty 
ornamental  grass.     October. 

*Bromus  mollis  Linn.      Wittagoona.      September. 

*HoRDEUM  MURiNUM  Linn.     "Native  Barley."     Cobar.    Octo- 
ber. 

*Avena  fatua  Linn.      "Wild  Oats."     Wittagoona.    October. 

Class  III      ACOTYLEDONS. 

Marsileace^. 

Marsilea    quadrifolia    Linn.      "Nardoo."      Wittagoona. 
M.   HiRSUTA  R.Br.      Common  about   the   district. 

FiLICES. 

Ophioglossum  vulgatum  Linn.      At  Nullimut  Tank. 
Cheilanthes  tenuifolia  Sw.     In  shady  places  everywhere. 
NoTHOLyENA      DiSTANS     R.Br.       Cobar    and     Mount     Boppy. 

Among  rocks. 
Grammitis  rut^folia  R.Br.     "Blanket-fern."     Wittagoona. 
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NOTES  ON  THE  NATIVE   FLORA  OF  NEAV  SOUTH 

WALES. 

By  R.  H.  Cambage,  F.L.S. 

Part  viii.     Camden  to  Bukra.gorang  and  Mount  Werong. 

{Continued  from  These  Proceedings,   1909,   p.   339.) 

(Plate    xviii.) 

The  Burragorang  Valley  and  The  Peaks,  or  Yerranderie 
Silver  Mines,  are  conveniently  reached  from  Camden,  the 
distance  to  the  latter  being  about  42  miles  westerly,  while 
the  former  is  about  halfway.  Mount  Werong  is  on  the  sum- 
mit of  the  Great  Dividing  Range,  some  70  miles  by  road 
westerly  from  Camden ;  so  that  the  area  discussed  in  this 
paper  comprises  an  ascending  section,  commencing  about  20 
miles  from  the  coast,  at  an  elevation  of  230  feet,  and  gradu- 
ally rising  along  the  southern  portion  of  the  Blue  Mountains, 
until  finally  reaching  an  altitude  of  4000  feet  above  sea-level. 
Such  an  area  affords  some  striking  examples  of  the  effect  of 
climate  upon  plant-life.  In  the  eastern  portion,  coastal  forms 
are  noticed,  but  many  of  these  are  gradually  left  behind  as 
the  ascent  is  made,  and  cooler  regions  are  reached,  their 
places  being  taken  by  types  better  adapted  to  withstand  the 
more  rigid  climatic  conditions,  and  whose  homes  are  on  the 
highest  parts  of  Eastern  Australia  or  in  Tasmania.  The  road 
followed  is  full  of  interest  from  a  geological  and  physiographic 
point  of  view,  one  of  the  finest  examples  of  denudation  in 
the  State  being  met  with,  in  the  deep  valley  of  the  Wollon- 
dilly  River,  which  has  entrenched  itself  to  a  depth  of  over 
1700  feet.  As  the  vegetation  is  so  often  regulated  by  the 
geological    formation,    the    following  outline    is    furnished    of 
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the   various   formations   that   are  passed,    in  order   that   the 
changes  in  the  flora  may  be  the  better  understood. 


Authors  route  ihown  thus 

_BarraHitrk  route  ami  terminal  point  In,  1 802  shown  thus' 

Ccde^f's  route  uv  1802  oAd- 1604  &fwwrv  thus  -^ — ^  •*. . 

1    ^    ^        ^  "" 


^2  MT/es 


Camden  is  situated  well  within  the  Wianamatta  Shale  area 
of  the  Upper  Triassic  period,  and  this  formation  continues  to, 
and  beyond,  the  little  village  of  The  Oaks,   which  is  reached 
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at  9  miles.  Within  this  distance,  however,  an  important 
change  takes  place,  as  although  the  road  at  the  4-mile  post 
is  only  about  80  feet  higher  than  at  Camden,  or  307  feet 
above  sea-level,  during  the  succeeding  4.^  miles,  the  ascent 
amounts  to  660  feet;  and,  at  a  point  in  this  ascent,  the 
Hawkesbury  Sandstone  makes  its  appearance,  and  with  it  a 
change  in  the  local  flora.  The  cause  of  this  sudden  change 
of  levels  has  been  brought  about  by  the  faulting  down  or 
folding  of  the  shale-area  towards  Camden,  and  the  feature 
is  a  continuation  of  the  well-known  Lapstone  monoclinal  fold 
just  west  of  Penrith.  After  the  summit  is  reached,  at 
about  966  feet  above  sea-level,  the  shales  are  noticed  to  be 
much  denuded,  and  gradually  thin  ovit  in  the  course  of  a 
few  miles  towards  Burragorang.  A  volcanic  dyke,  about 
3  feet  wide,  occurs  on  the  left  hand  side  of  the  road-cutting, 
about  a  quarter  of  a  mile  short  of  The  Oaks. 

From  The  Oaks  to  the  top  of  the  mountain  overlooking  the 
Burragorang  Valley,  a  further  distance  westerly  of  9  or  10 
miles,  the  country  rises  at  a  gradual  slope  from  about  950  feet 
at  the  village,  to  approximately  2000  feet  on  the  cliffs  over- 
looking the  valley,  though  the  road  does  not  pass  over  the 
highest  point.  The  Wianamatta  Shales  disappear  after  the 
first  few  miles,  and  the  remainder  of  the  road  is  over  Hawkes- 
bury Sandstone. 

The  following  section  of  levels  from  Camden  to  Burrago- 
rang, kindly  supplied  by  W.  Claude  Wilson,  L.S.,  will  be 
found  very  valuable  for  reference :  — 


Levels 
in  feet 

230 

Camden 

Levels 
in  feet. 

1003 

1  m.  from  The  Oaks 

307 

4  miles  from 

Camden 

1683 

7  miles  from  The  Oaks 

574 

5       >>        ,, 

>> 

1805 

Highest  Point  of  Road 

636 

05     ,,         ,, 

» > 

1799 

8  ni. 

579 

6       ,,        ,, 

>> 

1746 

8|  m. 

966 

8|  (about) 

1247 

10  m. 

944 

The  Oaks 

963 

11m. 

870 

Werriberri  Creek  Crossing  246 

Bed   of  Nattai   River  at 

crossing 
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The  descent  into  Burragorang  occupies  some  three  or  four 
miles,  the  point  reached  being  near  the  junction  of  the  Nattai 
and  Wollondilly  Rivers.  The  road  down  follows  a  cutting, 
which,  at  one  point,  winds  along  the  face  of  the  cliff.  The 
valley  itself  is  a  magnificent  example  of  stream-denudation. 
Through  the  mountain,  the  waters  of  the  Wollondilly  and  its 
tributaries  have  gradually  carved  a  channel  from  one  to  two 
miles  wide,  with  a  depth  of  1,750  feet;  and,  in  places,  have 
swept  away  the  whole  of  the  sedimentary  strata,  which  con- 
sist of  Hawkesbury  Sandstone,  Narrabeen  Beds,  and  Permo- 
Carboniferous  Sandstones  and  Shales,  including  a  coal-seam, 
leaving  majestic,  towering  cliffs  on  either  side,  which  outline 
the  course  of  the  gorge.  Up  this  valley  the  road  now  passes 
for  some  10  miles  in  a  southerly  direction,  after  which  the 
river  is  crossed,  and  a  westerly  course  followed  for  about  a 
dozen  miles  up  a  gradual  ascent  to  the  vicinity  of  The  Peaks, 
now  officially  known  as  Yerranderie. 

Over  this  latter  distance  the  denudation  has  been  enormous 
(Plate  xviii.),  nearly  the  whole  of  the  sedimentary  formation 
having  been  swept  away,  thereby  exposing  a  porphyritic  or 
felsitic  rock,  in  which  some  rich  silver  deposits  occur.*  On 
several  of  the  elevated  spots  are  remnants  of  Upper  Marine 
formation,  as  indicated  by  the  fossils,  which  are  plentiful  in 
places,  amongst  others  identified  by  Mr.  W.  S.  Dun  being  Spirifer 
tasmaniensis,  Martiniopsis  subradiata,  and  Merismopteria.  About 
a  mile  bevond  Yerranderie,  towards  the  head  of  the  Tonalli  River 
Devonian  fossils  (Spirife?-  disjuncta)  were  found  in  1905  ;  and 
these  beds  were  subsequently  traced  northerly,  towards  the 
Kowmung  River,  where  they  are  tilted  at  a  very  high  angle. 
The  Peaks  are  the  remnants  of  a  dissected  chain  of  Permo- 
Carboniferous  cliffs,  towards  the  extreme  south-western  edge 
of  what  is  known  as  the  Permo-Carboniferous  coal-basin.  The 
highest,  or  Far  Peak,  owes  its  preservation  to  a  small  cap  of 

*  See  Mineral  Resources  of  New  South  Wales,  p.  118,  by  E.  F.  Pittman, 
A.R.S.M. 
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basalt,  insufficient,  however,  to  exercise  any  influence  on  the 
surrounding  vegetation.  Its  height  io  approximately  2,700 
feet  above  sea-level,  that  of  the  village  being  about  2,000 
feet.  A  few  miles  to  the  southward  of  The  Peaks,  it  may 
be  noticed  that  the  sandstone-area  gradually  disappears,  so 
that  the  locality  marks  approximately  the  south-western 
margin  of  those  great  escarpments  known  generally  as  the 
Blue  Mountains.  It,  therefore,  follows  that  the  valley  of  the 
Wollondilly,  above  its  junction  with  the  Nattai,  though  well 
on  the  eastern  watershed,  is  rather  exposed  to  dry  or  western 
influence,  and  protected  from  the  damper  eastern  atmosphere, 
the  consequence  being  that  the  flora  is,  to  a  slight  extent,  of 
a  western  type,  and  there  is  an  absence  of  the  brush  or  jungle 
so  common  on  the  moist,  sheltered  parts  of  our  coastal  rivers, 
or  in  the  sheltered  tributaries  of  the  Kowmung  River,  just  to 
the  north  of  this  area.  The  locality  affords  a  good  example 
of  the  influence  which  aspect  exercises  upon  the  growth  of 
forests. 

From  Yerranderie,  past  Colong  and  Bindook  to  Mount 
Werong,  the  country  gradually  rises  from  2,000  feet  to  4,000 
feet  above  sea-level,  and  the  geological  formation  alternates 
between  lelsite  and  a  few  hills  of  Permo-Carboniferous  Sand- 
stone, after  which,  and  beyond  Bindook,  there  is  a  consider- 
able area  of  Silurian  Slate,  with  some  basalt  on  the  highest 
points,  such  as  Mount  Shivering  (3,678  feet),  and  the  actual 
summit  of  Mount  Werong  (4,005  feet).  Much  of  the  country 
around  Mount  Werong,  which  is  on  the  Great  Dividing 
Range,  consists  of  a  granite-plateau,  having  a  general  eleva- 
tion of  about  3,900  feet. 

George  Caley. — The  first  botanist  or  collector  to  visit  any 
part  of  the  area  described  in  this  paper,  was  George  Caley 
(Sir  Joseph  Banks'  seed-  and  plant-collector),  whose  explora- 
tory journeys  were  made  in  1802  and  1804,  but  were  confined 
to  that  part  between  Camden  and  The  Oaks,  neither  of  which 
towns  existed  at  that  time.  Caley's  course,  in  1802,  was  from 
near  Menangle  to  Picton,  and  on  past  Pictou  Lakes  (which  he 
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called  Scirpus  Mere),  about  a  mile,  returning  thence  to  tlie 
west  of  Picton,  and  on  a  later  journey,  proceeding  westerly  to 
near  the  head  of  Stonequarry  Creek.  From  this  point,  he 
travelled  north-easterly,  and  then  northerly  on  the  eastern 
side  of  Werriberri  or  Monkey  Creek  (which  he  named  Brush 
Creek),  passing  close  to  where  the  village  of  The  Oaks  now 
stands,  and  returning  to  the  Nepean  at  a  point  between  Cob- 
bitty  and  Bringelly.  Here  he  crossed,  and  proceeded  in  a 
nearly  direct  line  to  Bent's  Basin,  which  locality  he  termed 
Dove  Dale.*  The  area  roughly  bounded  by  lines  joining 
Camden,  Menangle,  Picton,  and  The  Oaks,  Caley  named  Vac- 
cary  Forest,  afterwards  known  as  the  Cow  Pastures. 

Francis  BarraJlier. — Ensign  Francis  I'arrallier,  when  trying 
to  find  a  passage  across  the  Blue  Mountains  in  November, 
1802,t  passed  Menangle  and  the  site  of  the  present  town  of 
Picton  ;  and,  keeping  well  to  the  south  of  The  Oaks,  reached 
the  Nattai  River,  which  he  followed  about  six  miles  to  its 
junction  with  the  Wollondilly.  He  next  proceeded  up  that 
river  to  a  point  just  beyond  the  junction  of  the  Tonalli,  and 
went  thence  westerly  past  the  South  Peak,  Colong,  and  Bin- 
dook  Swamp  to  Gulf  Creek,  where  he  turned  into  the  Kow- 
mung  River,  and  up  Christy's  Creek,  until  stopped  by  a 
waterfall  nearly  100  feet  high.  He  records  having  collected 
plants  just  before  descending  into  the  Nattai  on  the  9th 
November,  and  about  Colong  on  the  30th  November,  1802, 
though  none  of  the  localities  beyond  Nattai  are  referred  to 
under  their  present  names.  § 

The  route  dealt  with  in  the  first  part  of  this  paper  crosses 
Caley 's  track  at  The  Oaks,  while  the  succeeding  parts  deal 
largely  with  the  country  traversed  by  Barrallier  beyond  the 
Burragorang  Valley. 

*See  Historical  Records  of  New  South  Wales,  Vol. v.,  p. 724,  with  map. 
tSee  Historical  Records  of  New  South  Wales,  Vol.  v.,  p. 749,  with  map. 
§  For  detailed  account  of  Barrallier's  route,  see  a  paper  by  the  Author, 
in  "  The  Surveyor,"  1910,  p.  141. 
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Rainfall. — According  to  the  records  at  the  Sydney  Obser- 
vatory, the  following  are  the  annual  rainfalls  at  some  locali- 
ties surrounding  the  area  described  in  this  paper.  Camden 
27-8  inches,  Picton  29-3,  Jenolan  Caves  31-8,  Oberon  34, 
laralga  28-4,  and  Cox's  River,  just  below  Burragorang  28, 
the  average  for  the  whole  area  oeing  about  30  inches. 

Camden  to  Burragorang . 

Between  Camden  and  the  junction  of  the  Nattai  and  Wol- 
londilly  Rivers  at  Burragorang,  a  distance  of  about  22  miles, 
the  following  plants  were  recorded  :  — 

Ranunculace^  :    Clematis  aristata  R.Br. 

DiLLENiACE^:  Hihhertia  dentata  R.Br.,  H.  diffusa  R.Br., 
H.  liillardieri  F.v.M.,  H.  stricta  B,. Br. 

ViOLARiE^ :    lonidium   filiforme,   F.v.M. 

PiTTOSPORE^ :  Pittnsporum  undAilatum  Vent.,  P.  revolu- 
tum  Ait.,  Bursaria  spinosa  Cav.  (Blackthorn). 

PoLYGALE^  :  Comesperma  ericinum  D.C. 

Sterculiace.e  :    Lasiopetalum   parviflorum  Rudge. 

TiLiACE.E:  Eheoearpux  reticulatus  Sm.,  (E .  ri/aneiis  Ait.), 
(Blue  Berry  Ash). 

RuTACE.E:  Boronin  ledifolia  J.  Gay,  Eriostemon  salicifolius 
Sm.,  E.  myoporoide.^  D.C,  E.  hispidulus  Sieb. 

STACKHOUSiEiE :    Stackhousia  linarifolia    A.  Cunn. 

Rhamne^:  romaderris  apetala  Labill.,  P.  cinerea  Benth., 
7^.  ligustrina  Sieb. 

Sapindace^:    Dodoncea  triquetra  Wendl.,   (Hop  Bush). 

Leguminos^:  Oxylohium  trilobatum  F.v.M.,  Gompholo-^ 
hium  grandiflorum  Sm.,  G.  latifolium  Sm.,  Jacksonia  scopa- 
ria  R.Br.,  (Dogwood),  Daviesia  rori/mhnsa  Sm.,  D.  ulicinn 
Sm.,  Pidtencea  stricta  Sims  ( ?),  P.  scahra  R.Br.,  P.  villosa 
Willd.,  P.  flexilis  Sm.,  Dillwynia  er  id  folia  Sm.,  D.  flori- 
hunda  Sm.,  var.  spinescens,  Bossicea  lentirularis  Sieb.,  B. 
ouxi folia  A.  Cunn.,  B.  rhomb i folia  Sieb.,  B.  scolopendria 
Sm.,  Hovea  longifolia  R.Br.,  Indigofera  aiistralis  Willd., 
Kennedya  rubicunda  Vent.,  Acacia  armata  R.Br.,   A.  flori- 
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hunda  Willd.,  A.  longifolia  Willd.,  A.  decurrens '^iWd.,  var. 
normalis  (Green  Wattle),  A.  discolor  Willd.,  A.  juniperina 
Willd.,  .4.  penninervis  Sieb.,  (Local  Hickory),  A.  suaveolens 
Lindl.,  .4.  lini folia  Willd.,  .4.  myrtifolia  Willd.,  A.  implexa 
Benth.  ( ?),  .4.  elata  A.  Cunn.  (Cedar  Wattle). 

Rosace^:  Rubiis  parvifolius  L. 

Saxifrage^:  Ceratopetalum  gummiferum  Sm.,  (Christ- 
mas Bush),  C  apetalum  Don,  (Coachwood,  Leather  Jacket,  or 
Whitewood). 

Crassulace^e  :    Tillcea  verticillaris  D.C. 

Droserace^  :   Drosera  sp. 

Myrtace.^  :  Leptospermum  flavescens  Sm.,  L.  stellatum 
Cav.,  L.  attenuafum  Sm.,  Callistemon  sp.,  Melaleuca  hyperi- 
cifolia  Sm.,  M.  thymifolia  Sm.,  M .  linariifolia  Sm.,  M. 
styphelioides  Sm.,  (Prickly  Tea  Tree),  Angophora  suhvelu- 
tina  F.V.M.,  (Apple  Tree),  A.  intermedia  D.C,  and  var. 
angtistifolia  (Apple  Tree),  .4.  lanceolata  Cav.,  (a  so-called 
Red  Gum),  Eucalyptus  hemiphloia  F.v.M.,  (Box),  E.  tereti- 
cornis  Sm.,  (Forest  Red  Gum),  E.  crehra  F.v.M.,  (Narrow- 
leaved  Ironbark),  E.  paniculata  Sm.,  (White  or  Grey  Iron- 
bark),  E.  siderophloia  Benth.,  (Broad-leaved  Ironbark), 
E.  maculata  Hk.,  (Spotted  Gum),  E.  quadrangulata 
Deane  &  Maiden,  (Brush  Box  of  South  Coast),  E.  Bosistoana 
F.v.M.,  (Box),  goniocalyx  E.  F.v.M.,  (Mountain  Gum),  E. 
eugenioides  Sieb.,  (White  Stringy  bark),  E .  Macarthui-i  Deane 
&  Maiden  (Woolly butt),  E.  pilularis  Sm.,  (Blackbutt),  E. 
Deanei  Maiden  (a  Blue  Gum),  E.  corymhosa  Sm.,  (Blood- 
wood),  E.  piperita  Sm.,  (Sydney  Peppermint),  E.  Co7isideni- 
ana  Maiden,  E.  Sieberiana  F.v.M.,  (Mountain  Ash),  E. 
hcemastoma  Sm.,  (Brittle  Gum  or  Brittle  Jack),  E.  punctata 
D.C,  (Grey  Gum),  E.  resinifera  Sm.,  (Red  or  Forest  Mahog- 
any), E.  longtfolia  Link  &  Otto,  (Sydney  Woollybutt),  E. 
numerosa  Maiden,  (Ribbony  Gum,  River  White  Gum,  or  Pep- 
permint), Tristania  laurina  R.Br.,  (Water  Gum),  Syncarpia 
laurifolia  Ten.,  (Turpentine),  Barkhousia  myrtifolia  Hk.  & 
Harv.,  (Myrtle),  Eugenia  Smithii  Poir.,  (Lilypilly). 
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Umbellifer.e  :    Xanthosia  pilosa   Rudge. 

Araliace^  :  Astrotricha  floccosa  D.C.,  .4.  ledifolia  D.C., 
Panax  sambucifolius  Sieb. 

RuBiACE^ :   Pomax  urnhellata  Sol. 

CoMPOSiT-E :  Olearia  ramulosa  Labill.,  0.  viscidula  Benth., 
Brachycome  sp.,  Cotula  aust rails  Hk.,  Cassinia  longifolia 
R.Br.,   11  elichrysiim  diosmifolium  Don. 

Stylide.e:  Candollea  serrulata  Labill.,  Stylidium  grami- 
ni folium  Sw.,    (Trigger- flower). 

Goodeniace^:  Goodenia  ovata  Sm.,  G.  harhata  R.Br., 
(with  pale  blue  flowers),  G.  hederncea  Sm.,  Scctvola  hispida 
Cav.,  Dampiera  Broirnii  F.v.M.,   (blue  flowers). 

CAMPANULACEiE :    Wohlenbergia  gracdis  D.C.,    (Blue   Bell). 

Epacride^e  :  Astroloma  hmnifusum  R.Br.,  Brachyloma 
daphnoldtti  Benth.,  (sweet-scented  flowers),  Leucopogon 
muticus  R.Br.,  L.  ericoides  R.Br.,  Acrotriche  divaricata 
R.Br.,  DracophyUum  secundum  R.Br. 

PRiMULACEiE  :   AtiagalUs  orvensis  lu. ,  (Pimpernel). 

Jasmine.e  :    Xotelcen  longifolia  Vent. 

AscLEPiADE^:  Gomphocarpus  fruticosus  R.Br.,  (African 
Cotton.     Introduced). 

LoGANiACE^:  Mitrasacme  polymorpha  R.Br.,  Logania  flori- 
hundn  R.Br. 

Gentiane.e  ;    Erythrcea  australis  R.Br. 

SoLANE^ :   Solanum  cinereum  R.Br.,  S.  pseudo-capsicum  1^. 

ScROPHULARiNEiE  :   Duboisia  myoporoides  R.Br. 

BiGNONiACEiE :    Tecoma  atistralis  R.Br.,   (Wonga  Vine). 

Verbenace^  :    Clerodendron  tomentosum  R.Br. 

Labiat.e:  Prostanthera  lasianthos  Labill.,  P.  incana  A. 
Cunn. 

PoLYGONACE.E :   Polygoinim  minus  Huds. 

Laurine.e  :  Cassytha  sp.,  (Dodder). 
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Proteace.e  :  Petrophila  pulchella  R.Br.,  Persoonia  ferru- 
gineu  Sm.,  F.  salicina  Pers.,  (Geebung),  P.  linearis  Andr., 
Xylomelutn  pyriforme  Sm.,  (Wooden  Pear),  Lambertia  for 
musa  Sm.,  (Honey-flower),  GreviUea  montana  R.Br.,  G.  muc- 
ronulata  R.Br.,  var.  angustifolia  (?),  TIakea  dactyloides  Cav., 
Telopea  speciosissima  R.Br.,  (Waratah),  Lomatia  silaifolia 
R.Br.,  Banksia  spinulosa  Sm.,  B.  serrata  L.,  (Honeysuckle). 

Thymele.e  :    Pimelea  linifoiia  Sm. 

EuPHORiACE^ :  Poranthera  ericifolia  Rudge,  Ampei-en 
spartioides  Brongn.,  Phyllanthus  Gastrcemii  J.  Muell.,  P. 
thymoides  Sieb. 

Urtice^  :   Trema  cannahiria  Lour.,  Ficus  ruhiginosa  Desf. 

CASUARiNEiE :  Casuarina  glaura  Sieb.,  (Swamp  Oak),  G. 
suherosa  Ott.  &  Dietr.,  (Black  Oak),  (/.  tondosa  Ait.,  (Forest 
Oak),  C.  Cunninghamia^ia  Miq.,  (River  Oak). 

Santalace^  :  Exocarpus  cupressiformis  LabilL,  (Native 
Cherry),  E.  sfricta  R.Br. 

Orchide^  :   Liparis  reflexa  Lindl.,  Dendrohium  sp. 

Iride^  :    Patersonia  glahrnta  R.Br., '(Wild  Iris). 

LiliacEj^?  :  Stypandra  glauca  R.Br.,  Xerotes  longifolia 
R.Br.,   Xanthorrh<fa  hastilis  R.Br.,  (Grass-Tree). 

Typhace^  :    Typha  angustifolia  Linn.,   (Bullrush). 

FiLiCES :  Ahophila  australis  R.Br.,  (Tree-Fern),  Adian- 
tiim  Aethiopicunt  L.,  (Maiden-Hair  Fern),  Pteris  aquilina 
L.,   (Bracken).* 

When  leaving  Camden,  the  Wianamatta  shale-area  was 
traversed  ;  and,  the  country  having  been  considerably  cleared, 
only  the  following  large  trees  were  noticed  during  the  first  six 
miles: — Eucalyptus  hemiphloia,  E.  tereticornis,  E.  crehra, 
A  ngophora  suhvelutina,  Casuarina  glaucn  and  C .  Cunning- 
hamiana. 

Acacia  glaucescens  Willd.,  occurs  plentifully  along  the 
banks  of  the  Nepean  River. 

A  .  floribunda  may  be  seen  along  the  banks  of  Werriberri  or 
Monkey  Creek  (Brush  Creek  of  Caley),  just  beyond  The  Oaks; 
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and,  in  the  month  of  August,  is  laden  with  masses  of  ex- 
tremely beautiful  flowers.  This  is  one  of  the  Wattles  which 
has  its  blossoms  arranged  in  spikes  instead  of  little  round 
balls.  A .  longifolia,  of  which  the  former  is  sometimes  re- 
garded as  a  variety,  was  confined  to  the  sandstone-area,  a 
formation  which  .4 .  floribunda  usually  avoids,  preferring  the 
shale-areas ;  and  the  two  trees  appear  to  be  specifically  dis- 
tinct. 

The  stately  Acacia  elata,  with  its  broadly  pinnate  leaves 
which  somewhat  resemble  those  of  the  common  Pepper-Tree 
(Schinus  /nolle),  was  noticed  in  the  deep  gullies  beside  the 
descent  into  Burragorang.  Its  pinnate  leaves  have  suggested 
for  it  the  name  of  Cedar  Wattle.  This  species  is  well  known 
in  the  gorges  of  the  Blue  Mountains,  and,  until  recently, 
could  be  seen  from  the  train  at  Narara  near  Gosford. 

Angophora  subvelutina  was  confined  to  the  shale-area  near 
Camden,  its  chief  distinguishing  characteristic,  when  com- 
pared with  A .  intermedia  in  the  field,  being  its  broad  cordate 
leaves.  .4.  intermedia,  and  its  remarkably  narrow-leaved 
variety  were  noticed  at  intervals  beyond  The  Oaks,  all  three 
being  known  as  Apple-Tree.  .4 .  lanceolata,  a  so-called  Red 
Gum,  was  restricted  to  the  sandstone-formation  as  usual. 

E ucalyptus  hemiphloia,  the  common  Grey  Box,  was  found 
only  on  the  shale-formation,  showing  its  customary  aversion 
to  the  sandstone. 

The  various  Ironbarks  were  either  on  the  deep  shale,  or 
where  the  sandstone  was  thinly  coated  with  shale. 

E.  maculata,  the  well-known  Spotted  Gum,  occurs  just 
where  the  monoclinal  fold,  already  alluded  to,  has  thrown 
down  the  shales  and  exposed  the  Hawkesbury  Sandstone,  about 
four  miles  before  The  Oaks  is  reached.  This  species,  which 
produces  a  timber  famous  for  its  tensile  strength,  is  widely 
distributed  throughout  the  coastal  districts  of  New  South 
Wales.  By  the  casual  observer,  erect  trees  of  Angophora 
lanceolata  are  sometimes  mistaken  for  E.  maculata.  In  going 
south    from    Sydney    along    the    Illawarra    railway   line,    the 
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Spotted   Gum   is  not  seen,   except  for  a  few  trees  just  beyond 
Wollongong,  until  the  neighbourhood  of   Nowra  is  approached, 
after  whicli  it  becomes  common,  and  occurs  at  many  points  along 
the  Milton  road,  such   as  at   The   Falls,  and   beyond  Tomerong, 
where     the     geological     formation    is    of     Permo-Carboniferous 
age.       It   is   absent,    however,    from    the    igneous    formation  of 
Milton,    but    reappears    to    the    south    immediately    the    sedi- 
mentary rocks  are   reached,   being  plentiful  towards    Bateman's 
Bay    and    also    at    Wagonga,    where    some    of    the    very    finest 
specimens    of  this    species    may    be    found        It    extends   into 
the  north-eastern  part  of  Victoria,  but  is  only  very  sparsely 
represented  in  that  State.     On  parts  of  the  North  Coast  of 
New   South  Wales   it   is  a  common   tree,  and   occurs   in   the 
Maitland-Singleton  district  on  the  Permo-Carboniferous  for- 
mation in  company  with  E.  crehra,  the  Narrow-leaved  Iron- 
bark.     It  extends  to  within  about   twenty  miles  of   the   Great 
Dividing  Range  at  Crooked  Creek,  on  the  Tenterfield-Casino 
road.     E.  maculata  is  decidedly  rare,  however,  in  the  Sydney 
district,  and  generally  speaking  appears  to  avoid  the  Hawkes- 
bury   Sandstone   formation.      There   are  a   few   exceptions  to 
this  discrimination,  one  being  its  occurrence  on  the  sandstone 
just  near  the  monoclinal  fold  from  The  Oaks  to  the  western 
side   of   Mulgoa,    while   others   are   at   Newport,   and    on   the 
Appin  road,  about  five  miles  from  Campbelltown.     At  New- 
port, the  Spotted  Gum  is  growing  on  the  rocks  which  form  a 
remnant  of  the  base  of  the  Hawkesbury  Sandstone  immedi- 
ately overlying  the  Narrabeen  Shales  :  while  at  The  Oaks,  and 
near  Campbelltown,  it  occurs  on  the  top  of  fairly  thick  beds 
of  Hawkesbury  Sandstone,  from  which  the  overlying  Wiana- 
matta  Shale  is,  in  places,  only  just  barely  removed.     Obser- 
vations in  regard  to  the  distribution  of  this  species  tend  to 
show  that  it  does  not  seek  either  a  highly  siliceous  sandstone, 
or  a  shale  or  slate  of  basic  origin,   but  flourishes  best  where 
there  is  a  combination  of  the  two  :  and  while  it  usually  avoids 
the  Hawkesbury  Sandstone  areas,   as  too  siliceous,   it  is  also 
absent  from  the  deepest  portions  of  the  Wianamatta   Shale. 
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Its  occurrence  on  this  latter  formation  denotes  the  presence  of 
sand  in  the  vicinity. 

E.  quadrangulata,  E.  Boshtoann,  and  E.  goniocalyx  are 
growing  together  on  the  shale-formation  about  a  quarter  of  a 
mile  on  the  Camden  side  of  The  Oaks.  The  same  association 
has  been  noticed  at  West  Dapto  ;  while  at  Milton,  the  first 
two  are  found  on  the  igneous  formation,  and  the  latter  occurs 
in  the  adjacent  mountains  of  Permo-Carboniferous  forma- 
tion.* 

E .  Bosisfoana  might  be  referred  to  as  the  coastal  analogue 
of  E.  meUiodora  A.  Cunn.,  the  western  Yellow  Box,  though 
the  inner  bark  of  the  former  is  white  instead  of  yellow,  besides 
other  differences.  In  the  outer  bark,  the  two  trees  resemble 
one  another  in  the  forest ;  but  although  the  latter  has  a  very 
wide  range,  chiefly  in  the  western  areas,  the  former  seems  con- 
fined to  the  coastal  slopes,  and  is  not  regarded  as  a  common 
box-tree  even  there.  Near  Marulan,  the  two  species  occur 
together,   on   basaltic   formation. 

The  only  trees  of  E.  Macarthuri  noticed,  were  distributed 
along  the  banks  of  Werriberri  Creek,  just  beyond  The  Oaks, 
and  in  the  morning  light  in  June,  the  foliage  was  conspicu- 
ous through  having  a  faintly  bluish  tint.  This  species  is 
usually  known  as  Woollybutt  in  the  Moss  Vale  district,  from 
the  nature  of  the  bark ;  but  the  particular  trees  under  discus 
sion  have  scarcely  any  of  the  woolly  fibre,  being  fairly  smooth, 
though  the  bark  is  somewhat  hard  and  flaky  near  the  base. 
This  is  the  most  northern  point  known  to  me  for  the  species. 
(For  previous  remarks  on  this  species  see  these  Proceedings 
for  1906,  p.  434.) 

E .  piliddris,  which  produces  the  well-known  and  valuable 
Blackbutt  timber  of  commerce,  was  seen  only  just  beyond  The 
Oaks,  where  the  shale  occurs  as  a  thin  coating  over  the  sand- 
stone, and  at  an  altitude  of  from  1000  to  1100  feet.    Although 

*  For  previous  remarks  on  E.  qiiadravgalata,  see  these  Pioceeflin{»s, 
1906,  p.  437. 
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this  species  is  common  throughout  the  coastal  districts,  north 
and  south  of  Sydney,  it  has  a  limited  range  in  a  westerly 
direction,  never  ascending  far  into  the  mountain-area.  There 
are  few  Eucalypts  whose  lateral  roots  protrude  above  the 
surface  of  the  ground  more  than  those  of  E .  pilularis. 

E .  Deanei  is  first  seen  about  a  mile  or  so  west  of  The  Oaks, 
just  before  the  margin  of  the  shale  is  reached,  and  occurs 
again  near  the  descent  into  the  Burragorang  Valley.  It  is 
known  as  Blue  Gum,  and  gives  rise  to  the  name  of  the  creek 
which  flows  from  Picton  Lakes  into  the  Nattai  River.  Blue 
Gum  Creek  is  the  most  southern  locality  recorded  for  the 
species,  but  it  extends  northerly  to  northern  New  England, 
crossing  at  Deepwater,  to  the  western  side  of  the  Great 
Dividing  Range,  though  as  a  somewhat  dwarfed  tree  known 
as  Brown  Gum.  Although  it  continues  down  the  Burrago- 
rang Valley,  below  the  junction  of  the  Nattai,  and  with  its 
beautiful  white  boles,  is  one  of  the  most  majestic  trees  in  the 
locality,  it  does  not  appear  to  extend  up  the  Wollondilly  above 
the  Nattai  Junction,  owing  perhaps  partly  to  the  change  of 
geological  formation,  after  a  few  miles,  from  sedimentary  to 
igneous  (felsiticj,  but  probably  chiefly  because  of  the  exposure 
of  this  upper  area  to  westerly  influence ;  for,  owing  to  the 
great  amount  of  denudation  up  the  river  and  on  the  western 
side,  the  country  is  more  exposed  to  the  cold  and  drying 
effect  of  westerly  gales.  E.  Deanei  flourishes  best  under  an 
eastern  rather  than  a  western  aspect,  and  it  is  only  in  the 
extreme  north,  where  the  atmospheric  conditions  are  tempered 
by  the  increased  warmth  of  northern  latitudes,  that  it  seems 
able  to  cross  to  the  western  side  of  the  Main  Range. 

E.  corymbosa,  the  common  coastal  Bloodwood,  is  confined 
to  the  sandstone  as  is  usual.  There  is  scarcely  any  species  of 
Eucalyptus  with  a  more  definite  partiality  for  sandstone 
(siliceous  formation),  and  an  aversion  for  shale  or  slate  areas, 
than  E.  corymbosa;  and  if  it  be  found  growing  on  the  Wiana- 
matta  Shale,  the  proximity  of  sandstone  and  the  thinness  of 
tlie  shale,  may  be  confidently  deduced.     Although  a  lover  of 
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the  sandstone,  the  Bloodwood  requires  another  condition,  and 
that  is  warmth,  for  while  the  llawkesbui-y  Sandstone  extends 
from  Sydney  across  the  Blue  Mountains  to  Lithgow,  H.  coryni- 
bosa  finds,  at  about  3,000  feet,  that  the  climatic  effect  domi- 
nates over  the  consideration  of  geological  formation,  and  the 
species  becomes  rare  after  the  town  of  Wentworth  Falls  is 
passed.  The  timber  of  this  tree,  though  containing  a  number 
of  gum-veins,  is  well  known  to  possess  remarkable  qualities 
for  lasting  a  long  time  in  the  ground. 

E .  Consideniana  may  be  seen  on  the  top  of  the  mountain, 
on  Hawkesbury  Sandstone,  just  before  the  descent  into  Bur- 
ragorang  is  commenced,  and  without  some  inspection  is  not 
easily  identified.  It  may  be  said  to  have  the  grey  fibrous 
bark  of  E.  2}i2}erit(i  (Sydney  Peppermint),  and  the  fruits 
(almost)  of  E.  Sieberiana  (Mountain  Ash).  Its  juvenile  foli- 
age is  narrower  than  that  of  either,  and  is  arranged  vertically 
like  that  of  the  latter  and  unlike  that  of  the  former,  which  is 
disposed  horizontally.*  So  far  it  has  always  been  found 
associated  with  E .  jjiperita  and  E.  Siebei-iana,  flowering  early 
in  November  or  just  after  the  latter  and  before  the  former  ; 
and  the  suggestion  that  it  may  have  originated  as  a  hybrid 
between  these  two  species,  though  extremely  difficult  of  proof, 
may  possibly  be  correct. f 

E .  Consideniana  seems  to  have  no  definite  vernacular  name, 
probably  owing  to  the  difficulty  of  its  absolute  identification 
by  bushmen,  but  is  varioiisly  referred  to  as  Peppermint  or 
Messmate,  though  both  of  these  names  are  more  generally 
applied  to  other  trees.  It  is  known  to  occur  near  Gosford, 
and  on  the  mountain-top  just  north  of  Newnes  on  the  Wolgan 
River ;  and  extends  southerly  from  these  points,  occurring 
intermittently,  as  far  south  as  Ulladulla,  being  found  on  the 
coast  at  the  latter  place,  and  to  within  100  feet  of  the  top  of 


*  For  desctiptioM  of  seedlings  of  E.  piperita  and  E.  Siebtriana,  see  tliese 
Proceedings  1905,  p.  195(J.  H.  Maiden  and  R.  H.  C^ambage). 

tSee  remarks  by  J.   H.  Maiden,  these  Proceedings  1904,  p. 477. 
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the  Pigeon  House  Mountain  to  the  westward.  So  far  as  at 
present  known  to  me,  it  always  grows  on  soil  derived  from 
either  Hawkesbuiy  or  Permo-Oarboniferous  Sandstone,  and 
is  an  indication  of  poor  agricultural  or  pastoral  country. 

E.  longifolia  (Sydney  Woollybutt)  was  noticed  only  beyond 
The  Oaks,  where  a  thin  coating  of  shale  remains  over  the 
sandstone  ;  and  although  this  species  is  well  known  in  places 
ai'ound  Sydney,  it  is  often  found  growing  at  the  points  of 
contact  between  the  shale  and  sandstone.  E .  longifolia  occurs 
as  far  north  as  near  Raymond  Terrace,  just  across  the  Hunter 
River;  and,  in  coming  southerly,  may  be  seen  at  such  places 
as  Wyong,  around  the  western  suburbs  of  Sydney,  Wollon- 
gong,  Nowra  to  The  Falls,  Narrawallee  near  Milton,  Termeil 
and  Bateman's  Bay.  At  the  latter  place  and  towards  Moruya, 
it  becomes  common,  being  known  as  Peppermint  and  Red- 
wood, the  latter  name  being  suggested  by  the  colour  of  the 
timber.  On  the  Upper  Clyde  River  it  is  E.  soligna  which  is 
known  as  Woollybutt.  E.  longifolia  continues  south  into 
Victoria.  It  is  a  coastal  tree,  and  may  be  readily  recognised 
by  its  large,  somewhat  pear-shaped  fruits,  which  are  arranged 
in  threes  on  fairly  long  pedicels,  and  have  a  rather  remark- 
ably sculptured  rim.  The  locality  now  recorded,  about  five 
miles  west  of  The  Oaks,  at  an  altitude  of  1,500  feet,  is  one 
of  the  most  distant  points  from  the  coast  known  to  me  for  the 
species. 

E.  numerosa,  which  is  known  variously  as  River  White 
Gum,  Ribbony  Gum,  and  Peppermint,  (the  latter  name  being 
suggested  by  the  odour  of  the  crushed  leaves),  is  common 
along  the  banks  of  the  Nattai  River,  but  was  not  met  with 
until  that  point  was  reached,  although  it  is  known  to  occur 
along  the  Nepean  River,  both  above  and  below  Camden.  This 
species  was  formerly  recognised  as  E.  radiata  Sieber,  which 
latter,  Mr.  Maiden  explains,  is  only  a  form  of  E.  amygdalina 
Labill.,  (These  Proceedings,  1904,  p.  751).  (For  previous 
remarks  concerning  this  tree,  see  These  Proceedings,  1902, 
p.  574  ;  and  1906,  p.  '436.) 
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Syncavpia  laurifolin  (Turpentine),  so  widely  known  in  con- 
nection with  its  value  as  piles  in  salt  water,  occurs  just  beyond 
The  Oaks,  or  near  the  margin  of  the  shale.  The  disti'ict 
bounded  by  lines  roughly  joining  Picton,  The  Oaks*  Penrith, 
and  the  north-eastern  side  of  Parramatta  is  largely  composed 
of  deep  beds  of  what  is  known  as  Wainaniatta  8hale,  which  over- 
lies the  Hawkesbury  Sandstone,  but  becomes  shallow,  where 
more  denuded  on  the  higher  levels  outside  the  margin  of  this 
area.  Now,  it  is  remarkable  that  the  Turpentine  follows 
practically  all  round  this  margin,  and  also  on  the  isolated 
outside  remnants,  as  at  Springwood,  etc.,  though  it  rarely 
encroaches  upon  the  deep  shale-area,  but  ceases  when  the 
thickness  exceeds  about  100  feet.  Its  presence  within  this 
area  would  indicate  the  vicinity  of  sandstone,  or  at  least 
sandy  soil.  Its  occurrence  near  The  Oaks,  therefore,  is  in 
keeping  with  its  usual  discrimination  in  regard  to  selection 
of  geological  formations.  This  species  extends  northwards 
into  Queensland,  and  goes  south  of  Sydney  to  within  about 
a  dozen  miles  of  Bateman's  Bay.  It  is  of  interest  to  note  in 
connection  with  its  selection  of  soils,  that  its  terminal  point 
in  the  south  is  practically  identical  with  that  of  the  great 
Permo-Carbonif erous    coal-basin .  * 

da.tuaritia  rjlaiira  (Swamp-Oak)  was  noted  a  few  miles 
from  Camden,  and  was  only  sparsely  represented.  This  is 
the  common  saltwater-oak  found  all  along  our  coast ;  but  it 
follows  up  certain  freshwater  creeks,  which  are  sluggish  and 
contain  brackish  water.  The  presence  of  this  species  on  the 
uplands  suggests  saline  conditions.  (See  these  Proceedings, 
1901,  p.  687). 

C  suherosa  (Black  Oak)  was  confined  to  the  sandstone- 
area,  a  formation  to  which  it  is  partial,  being  a  lover  of 
siliceous    soils. 


•  "Climatic  ami  Geological  Influence  on  the  Flora  of  New  South  Wales.' 
By  R.  H.  Camljage.     Report  Aust.  Assoc.  Advt.  of  Science,  1907,  p. 476. 
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C .  torulosa  (Forest-Oak)  occurs  around  The  Oaks,  and  is 
the  species  from  which  the  town  derived  its  name.  This 
tree  is  easily  identified  by  its  fine,  pendulous  branchlets,  which 
are  often  very  light  brown,  apart  from  the  colouring  given 
by  the  presence  of  male  flowers ;  and  the  sheath-teeth  are 
only  four  in  number.  The  flat-topped  cones  are  somewhat 
melon-shaped,  often  exceeding  one  inch  long,  and  even, 
though  rarely,  2\  inches.  The  valves  protrude  only  very 
slightly,  consequently  the  cones  have  much  the  same  appear- 
ance both  before  and  after  the  seeds  are  shed,  in  which 
feature  this  species  difl'ers  from  many  of  the  genus.  C.  toru- 
losa has  a  considerable  range  from  Sydney  well  into  Qvieens- 
land,  but  its  southern  recorded  limit  is  practically  around 
The  Oaks  and  Picton. 

In  regard  to  its  selection  of  geological  formations,  it  ap- 
pears to  avoid  the  extremely  acid  rocks  upon  which  C .  sube- 
rosa  often  flourishes  ;  and  when  these  two  species  are  found 
in  the  same  forest,  it  will  generally  be  seen  that  6'.  torulosa 
has  sought  out  the  less  siliceous  portions,  often  well  drained 
hillsides.  In  the  Sydney  district,  therefore,  while  the  former 
favours  the  Hawkesbury  Sandstone  formation,  the  latter  pre- 
fers those  areas  where  the  sandstone  has  been  mixed  with 
the  shale. 

In  describing  Vaccary  Forest,  Caley  evidently  refers  to 
C .  torulosa  when  he  speaks  of  some  of  the  hills  as  "abounding 
with  she-oaks,"  and  "making  good  pasture." 

C.  C'unning/ia/iiiana  (River-Oak)  occurs  on  the  Nepean 
River,  and  on  Mount  Hunter  Rivulet  some  five  miles  out, 
while  it  is  a  feature  in  the  landscape  on  the  banks  of  the 
Nattai  and  Wollondilly,  and  during  the  droughts  of  a  few 
years  ago  was  most  extensively  used  as  fodder  for  stock. 
Unlike  C.  glaura,  it  never  grows  on  salt-water  streams,  and 
its  presence  is  always  an  indication  of  good  fresh  water.  In 
tidal  rivers,  near  the  point  where  the  fresh  and  salt  waters 
meet,  the  two  species  may  grow  within  a  few  chains  of  each 
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other,  without  intermingling.  C.  Citnninf/Jiamiana  is  the 
species  to  which  Barrallier  refers  where  he  mentions  that 
"three  natives  sat  under  the  shade  of  a  she-oak,"  (Historical 
Records,  v.,  p.  791). 

Sfi/jMiiii/ni  'jldiicd  occvirs  about  half  a  mile  above  the  Nat- 
tai,  on  the  old  road  ;  and  while,  in  September,  many  of  the 
plants  were  covered  with  the  usual  beautiful  deep  blue 
flowers,  three  of  the  adjacent  little  bushes  bore  nothing  but 
pure  milk-white  blossoms. 

Burriujnvdnij   in    Y crnnuhrtc   and   /{oirtmniff. 

From  the  junction  of  the  Nattai  and  Wollondilly  Rivers  to 
Yerranderie,  is  about  20  miles,  the  road  following  the  valley 
of  the  Wollondilly  southerly  for  about  halfway,  after  which 
it  turns  westerly,  and  gradually  ascends  fairly  open  felsite- 
country,  thinly  capped  in  places  with  Upper  Marine  forma- 
tion, which  on  the  north  and  west  rises  into  high  escarpments. 
This  open  country  is  what  Barrallier  referred  to,  when  he 
reported  forest-land  beyond  Nattai  in  1802,  and  the  Blue 
Gum,  Ironbark,  and  Apple  Tree  he  mentions  are  Ei/r(il//pf  ii.t 
ferefirnntis,  E.  crehni,  and  A  //(/ojjhora  intermedia  respec- 
tively. 

The  Kowmung  River,  which  is  8  or  10  miles  northwesterly 
from  Yerranderie,  flows  througn  a  deep  L-iiion  the  depth  of 
which,  from  the  mountain-tops,  is  from  1,500  to  2,000  feet. 
The  bed,  which  opposite  Cedar  Creek  is  about  1,000  feet 
above  sea-level,  is  in  Silurian  slate,  upon  which  are  super- 
imposed Devonian  quartzites  ;  and  these  are  capped  by  Permo- 
Carbouiferous  sandstones  and  shales,  which,  some  few  miles 
down  the  stream,  are  again  covered  by  Hawkesbury  Sand- 
stone. The  shelter  and  seclusion  of  this  profound  gorge,  pro- 
vide homes  for  both  plants  and  birds  not  seen  in  the  country 
immediately  to  the  southward. 

The  plants  m.entioned  in  the  following  list  were  found  be- 
tween  Burragorang,   Yerranderie,   and  the  Kowmung  River: 
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and  where  tliey  may  have  been  already  referred  to  in  this 
paper,  the  authors'  names  are  not  repeated. 

Ranunculace.e  :  Clematis  arhtata,  Ranunculus  parv'iflo- 
rus  L.  (head  of  Lannigan's  Creek). 

DiLLENiACE^:  Hihbertia  linearis  R.Br.,  and  var.  uhtusi 
folia,  (a  very  narrow-leaved  form),  H.  volubilis  Audr.,  11. 
diffusa,  H.  Billardieri. 

CrucifeRuE  :  Cai'daviine  hirsuta  L. 

ViOLARiEiE :    Viola  betoniccefolia  Sm.,   V.  hederacea  LiahiW. 

PiTTOspoREiE :  I'ittosporuni  undulatum  (South  Peak  to 
Colong),  Bursaria  spinosa  (Black  Thorn),  Citriohatus  multi- 
florus  A.  Cunn.,  (?)  (on  the  Kowmung  River),  Billardiera 
sca/idens  Sm.   (Roly  Poly  Vine). 

PoLYGALE^ :  Comespen/ia  voiubile  LabilL,  (near  Byrnes' 
Gap). 

Caryophylle^  :  Stellaria  punyens  Brongn.,  (among  the 
basalt  on  Far  Peak). 

Malvace^  :  Playianthus  pulchellus  A.  Gray,  var.  tomen- 
tusus  (on  Lannigan's  Creek),  llowittia  trdocularis  F.v.M. 
(South  Peak  to  Colong). 

Sterculiace^e  :  Steiculia  diversifolia  G.  Don,  (not  plenti- 
ful in  this  district,  except  on  the  limestone),  L'oniniersonui 
Fruseri  J.  Gay  (  ?)  (on  Kowmung),  Lasiopefalu/n  ferruyintuin 
Sm. 

TiLiACE^. :  Eloiocarpus  itticulatus  (A',  cjantus)  (Blue  Berry 
Ash). 

RuTACE^ :  Zieria  ct/tisoides  Sm.,  (on  eastern  face  of  South 
Peak  and  in  Basin  Creek),  Boronia  ledifolia  var.  trifoliata, 
B.  anemonifolia  A.  Cunn.,  Correa  speciosa  Andr.,  (Native 
Fuchsia),   E riostenion  myoporoides  (on  Kowmung). 

Meliace^:  Cedrela  australis  F.v.M.,  (Cedar  or  Red 
Cedar). 

Rhamne.e  :  Pomaderris  apetala  (South  Peak  to  Colong))  F. 
sp. 
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Sapindace^:  Nejthelium  leiocarputu  F.v.M.,  (on  Cedar 
and  Lannigan's  Creeks,  Kowmung),  Dodoncea  trujuetra,  D. 
viscosa  L.,  (Hopbush). 

Leguminos^  :  Oxylobium  trdohatum,  Gonvpholobiuni  lati- 
fnliu/n,  Jacksonia  scoparia  (^Dogwood);  Daviesia  corymbosa, 
J),  ulicina,  D.  acicularis  Sm.  ;  Fultencea  scabra,  P.  retusa 
Sm.  ;  Dill iri/ztui  ericifolia,  D.  juniperina  Sieb.,  (an  unusually 
pubescent  form;  towards  Byrnes'  Gap),  Bossicea  microphylla 
Sm.  ;  Hovea  linearis  R.Br.,  //.  longifolia;  Goodia  lotifolia 
Salisb.,  (near  The  Peaks,  and  at  Kowmung);  Indigofera  aus- 
tndis;  Koinedyd  rubicunda;  liardenbergia  monophylla 
Benth.,  (False  Sarsaparilla) ;  Cassia  australis  Sims,  Acacia 
floribunda  (on  the  Wollondilly,  and  the  Kowmung),  A.  lon- 
gifolia, A.  decurrens  var.  normalis,  (Green  Wattle,  flowering 
in  August  at  Yerranderie),  and  var.  mollis^  A.  implexa  (?), 
A  .Maideni  F.v.M.,  A.  falcata  Willd.,  A.  amcena  Wendl., 
(on  banks  of  Wollondilly  and  Kowmung),  A.  suaveolens,  A. 
sp.,  (Nos.  2188,  2189,  and  2300),  .4.  Cunningha^nii  Hk.,  .4. 
discolor,  A.  juniperina,  A.  sp.,  (No.  2296),  A.  armata,  A. 
undulifolia  Fraser,  A.  verniciflua  A.  Cunn.,  A.  jjenninervis, 
A.  Jonesii  F.v.M.  and  Maiden,   (near  Byrnes'  Gap). 

RosACEiE :  Rubus  rusafolius  Sm.,  (Wild  Raspberry),  R. 
parvifolius. 

Saxifrages:  Calliconia  serratifolia  Andr.,  (on  Butcher's 
Cx'eek),  A2dianopefalu//i  /■cstnosum  Endl.,  (Lannigan's  Creek), 
Ceratopetalum   gwrnmiferum   (Christmas  Bush). 

Crassulace.e  :    Tilhea  verticillaris. 

DROSERACEiE :    Droscra  auriculata   Backh. 

Myrtaces  :  Cah/thrix  tetragona  Labill.,  Micromyrtus 
microjihylla  Benth.,  Ba^cl-i-a  virgata  Andr.,  Leptospervium 
flavescens,  L.  scojiarium  Forst.,  L.  parvifolium  Sm.,  (near 
Yerranderie,  and  on  South  Peak),  L.  stellatum,  h.  nftcnna- 
tum,  L.  lanigerum  Sm.,  Callistemon  paludosus  i.v.M.,  (on 
banks  of  Kowmvmg),  C.  sp.,  (on  South  Peak)  ;  Mrdaleuca 
thymifolia  (near  the  Wollondilly),  M.  linariifolia,  M.  sfyplic- 
lioides;    Angophora    intermedia     (Apple    Tree) ;     Eucalyptus 
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Sieberiana  (Mountain  Ash  ;  found  on  the  sandstone  hills) ;  E . 
ani't/f/dalitia  Labill.,  (Peppermint,  not  common  in  the  local- 
ity),^, numerosa  (Peppermint,  on  Tonalli  River,  Church 
Creek,  and  western  slopes  of  South  Peak),  E.  capitellata 
Sm.,  (Brown  Stringybark,  on  sandstone  hills),  E.  'piperita 
(Sydney  Peppermint,  on  sandstone  hills),  E.  meUiodora  A. 
Cunn.,  (Yellow  Box  or  Yellow  Jacket;  on  the  felsite-forma- 
tion),  ?J .  hcemastoma  (White  or  Brittle  Gum),  E.  hemiphloia 
(Grey  Box,  near  the  Wollondilly),  E.  a/hens  Miq.,  (White 
Box  of  the  Western  Slopes;  on  the  felsite),  E.  quadrangulatn 
(Brush  Box),  E.  siderojjhJoia,  (Broad-leaved  Ironbark),  E. 
c.rehra,  (Narrow-leaved  Ironbark;  the  commonest  Ironbark 
on  the  felsite-formation),  E.  gonioralyx,  (chiefly  on  the 
Permo-Carboniferous  shales,  and  often  v/ith  E.  quadrnnfju- 
lat(i),  E.  tereticornis  (Forest  Red  Gum),  E.  punctata  (Grey 
Gum;  chiefly  on  the  sandstone  and  shales),  E.  maculosa  R. 
T.  Baker,  (E .  Gunnii  var.  maculosa  Maiden,  a  gum  tree, 
found  only  towards  the  Little  Rick),  E.  acervula  Miq.,  {E . 
Gunnii  var.  acervula  Deane  anl  Maiden;  E.  paludosa  R.  T. 
Baker),  E.  corymhosa  (Bloodwood ;  on  the  sandstone),  E. 
eugenioides  (White  Stringybark),  E.  Wilkinsoniana  R.  T. 
Baker  (?)  (Stringybark),  E.  MueUeriana  Howitt  (Stringy- 
bark), E.  Srnithii  R.  T.  Baker  (towards  Kowmung),  Tris- 
taiiia  laurina  (Water  Gum;  on  banks  of  Kowmung). 

Umbellifer^:  Actinotus  Helianthi  Labill.,  (Flannel 
Flower  ;  on  South  Peak  and  north-east  of  village). 

Araliace^  :    Panax  samhucifolius. 

LoRANTHACE^ :  Loranthus  sp.,  (on  Eucalypim^  tereticor- 
nis'). 

RuBiACE^ :    Pomax   unibellata. 

C0MPOSIT.E :  Olearia  viscidula,  0.  ramulosa,  Calotis  den- 
tex  R.Br.,  C.  hippulacea  Benth.(?);  Graspedia  Richea  Cass., 
(Bachelors'  Buttons),  Cassinia.  quinquefaria  R.Br.,  Humea 
elegans  Sm.,  (Native  Tobacco:  on  Basin  Creek);  Helichry- 
sum  scorpioides  Labill.,  //.  diosmifolivm ,  Senecio  lautus 
Forst.,  S.  macranthus  A.  Rich.,  (a  very  showy  plant,  about 
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Basin  Creek,   tloweriug  in  September,   and  bearing  masses  of. 
golden-yellow  flowers). 

Stylide.e:  Candollea  serrulata  {Stylidium  graminifolium , 
Trigger-Flower). 

GooDENiACE.E :  Goodenia  ovata,  G.  hederacea ;  Dampiera 
Broiniii  (some  flowers  pure  white:   usually  blue). 

Campanulace.e  :    ]\'(i/ih'iiher(/ia   (/rarilis   (Blue  Bell). 

Epacride.e:  Astrolonid  Iiuj/iifusiini  (Ground  Berries),  Lis- 
santhe  strit/osa  R.Br.  ;  Leucopogon  lanceolatus  R.Br.,  L. 
virgafus  R.Br.,  /..  setic/er  R.Br.,  L.  muticns,  />.  ericoidea; 
Acrotriche  divarirata,  Monotoca  scoparia  R.Br.,  Ejidcris 
microphyUd    R.Br. 

MYRSINE.E:  Eapanea  Hoiritfiatia  Mez.,  (Brush  tree  on 
Basin,  Cedar  and  Lannigan's  Creeks). 

Jasmines  :    Notehi^a  longifolia. 

Asclepiade^  :   Mnrsdr))i(t  Ki/arroJeiifi  R.Br.,  Gnynphncarpiin 
fruticosus  (introduced). 

Gentiane^  :  Erytlirijea  ausfralis. 

SoLANE.E :    SoJanum  sp. 

ScROPHULARiNE^ :    Duhoski   myoporoides. 

BiGNONiACJC:    Tecotna  australia  (Wonga  Vine). 

VERBENACEiE:  CMoajitkes  sta-chadis  R.Br.,  (green  flow- 
ers),   Clerodendron   tomentosum. 

Labiate:  Plcctranthus  parvifJonis  Willd.,  (blue  flowers: 
on   rocks). 

PLANTAGiNEiE :   Plantago  varia  R.Br. 

PoLYGONACE^  :  Polygonum  mitrus  (at  Kowmung),  Muhlen- 
hecl'ia  adpressa   Meissn.,    (Basin   Creek). 

MoNiMiACE^:  Doryphora  sassafras  Endl.,  (Sassafras; 
Kowmung). 

LaurinEvE  :    Cassytha  paniculata  R.Br.,    (Dodder). 

Proteace/E:  PetrophUa  pidrlicUa:  Isopogon  anethifohits 
R.Br.,  (South  Peak),  I.  anemonifoliiis  R.Br.  :  Persoonia  fer- 
ruginea,  P.  salicina  (Geebung),  P.  Uiieans  (Geebung)  ;  Gvp- 
villea  oh ttcsi flora  R.Br.,  (up  to  12  feet  high  :  on  Basin  Creek), 
G.  arenaria  R.Br.,  (Cedar  Creek,  Kowmung):  Hal-ca  saJlgija         "T-^^.^ 

LIBRARY 


564    NOTES  ON  THE  NATIVE  FLORA  OF  NBW  SOUTH  WALES,  viii., 

R.Br.,  //.  acicularis  R.Br.,  //.  microcarpa  R.Br.,  H.  dacty- 
loides;  JjOmatia  longifoUa  R.Br.,  L.  silaifolia;  Banksia 
s])inidosa,  B.  margitiata  Cav.,  B.  serrata  L.,  (Honeysuckle; 
on  top  of  The  Peak). 

Thymele^  :  Fimelea  linifolia,  F.  ligustrina  Labill.,  (on 
Kowmung). 

EuPHORBiACE^ :  Furaiithe/a  curymhosa  Brongn.,  A//ipe?'ea 
spartioides,  PhyUanthus  thymoides,  Breynia  ohlongifolia  J. 
Muell.,  Omalanthus  stillingicefolius  F.v.M.,  (Garumhium 
stdlinguefoliutn  Baill.  ;   Basin   Creek). 

Urtice^  :  Trcma  camiahina;  Ficus  ruhiginosa,  F.  aspera 
Forst.,  (Cedar  and  Lannigan's  Creek);  Urtica  incisa  Poir., 
(Nettle);  Laportea  gigas  Wedd.,  (Stinging  Tree;  Lannigan's 
Creek). 

Casuarine^  :  Casuarina  (Junninghamiana  (River  Oak),  C. 
stricta  Ait.,  (C .  quadrivalvis  Labill.;  Slieoak)  ;  C.  torulosa 
(Forest  Oak ;  abundant  in  The  Gap,  near  South  Peak),  C. 
suherosa  (Black  Oak),  C.  nana  Sieb.,  (Dwarf  Oak;  on  South 
Peak). 

Santalace^  :  Santalum  ohtusifolium  R.Br.,  Leptomeria 
acida  R.Br.,  (Native  Currant),  Exocarpus  cupressiformis 
(Native  Cherry),  E.  stricta. 

Orchide^  :  Liparis  refltxa  (growing  on  rocks,  near  Basin 
Creek,  Cedar  Creek,  and  on  eastern  face  of  South  Peak), 
Dendrohium  speciosum  Sm.,  (Rock-Lily),  Fterostylis  curta 
K.Br.,  Cyrtostylis  reniformis  R.Br.,  Caladenia  ccerula  R.Br. 

Tribes:    Fatersonia  sp.,  Libertia  paniculata  Spreng. 

LiLiACE^:  Eustrephus  latifohus  R.Br.;  Stypandra  glauca 
(quite  a  feature  on  the  top  of  South  Peak,  with  its  masses  of 
charming  blue  flowers)  ;  Xerotes  Jongifolia  (with  very  short, 
subulate,  rigid  bracts;  Byrnes'  Gap),  A',  flexifolia  R.Br.,  A. 
glauca  R.Br.  ;  Xanthorrhaa  hastilis  (Grass-Tree). 

Cyperace^  :  Schoenus  ericetoriun  R.Br.,  Lepidosperma 
concavam  R.Br.,  A.  fiVifomu-  Labill.,  Caustis  flexuosa  R.Br., 
(Curly  Wig). 
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Gramine^:  Thetneda  Forskalii  Hack.,  (Anthistiria  ciliata 
L.,  Kangaroo-Grass),  Stipa  verticillata  Nees,  (Wire-Grass), 
Arundo  rhnujmites  Dod.,   (in  Basin  Creek). 

FiLiCES :  Todea  barbara  T.  Moore,  (along  Butchers 
Creek),  AlsophUa  austndis  (Tree  Fern),  Litidsai/a  nucrophylla 
Sw.,  Adiaiituni  Acthiopiciu/i  (Maiden-Hair  Fern),  A.  formo- 
sunv  R.Br.,  (Giant  Maiden-Hair ;  Cedar  Creek),  CheUanthen 
teniiifolia  Sw.,  Feters  aquiiina  (Bracken),  1'.  falcuta  R.Br., 
Bltchnuin  cartilayitieuin  8w.,  Doodxa  aspera  Mett. ,  Asple- 
niuiii  flabtlLifolium  Cav.,  rolystickuia  acuLeatum  ISw.,  {^Aspi- 
uiuiii  aculeatum).  * 

Cedrda  austratis  (Ceaar  or  Red  Cedar),  so  widely  known 
tor  its  most  valuable  timber,  occurs  in  Cedar  Creek,  and 
several  more  ol  tlie  almost  inaccessible  tributaries  oi  the 
Jvowmung.  Tlie  conditions  wliich  this  species  demands,  in 
order  that  it  may  produce  its  nnest  growths,  are  slielter,  mois- 
ture, warmth,  t.nd  a  soil  wliicli  does  not  contain  a  high  per- 
centage ot  silica.  Consequently  it  is  tound  on  good  land, 
•  and  conhned  to  the  coastal  area  in  (Queensland  and  New 
fcjouth  Wales.  The  most  southern  Cedar  tree  known  to  me,  is 
at  Tillowrie,  about  two  miles  south  of  Milton.  The  Cedar 
played  an  important  part  in  the  development  of  early  Aus- 
tralia, for  many  a  country  settlement,  both  on  the  North 
and  South  Coast,  was  formed  by  the  hardy  pioneers  who 
went  forth  to  secure  this  valuable  timber. 

Acacia  Maidtni  was  noticed  about  2^  miles  west  of  the 
Wollondilly  bridge,  and,  in  the  absence  of  flowers,  which  are 
arranged  in  spikes,  may  often  be  confused  with  .-I .  irii2)lcxa. 
It  is  a  coastal  species,  occurring  around  Sydney,  and  at  Mil- 
ton is  well  known  under  the  name  of  Sally.  A  young  Sally 
is  a  handsome  and  graceful-looking  tree,  but  soon  after 
maturity  it  becomes  infested  with  the  galls  of  a  small  wasp, 
which  has   been   identified   by   W.    W.   Froggatt   as  Trichilu- 
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gaster   Maideni  Froggatt,    and   these    galls    soon     cover     the 
smaller  branches,   and  finally  quite  disfigure  the  tree. 

.4.  Cuniiinyhamii  is  locally  called  Myall,  but  is  not  to  be 
confused  with  the  Myall  of  the  western  districts  (.4.  pendula). 
A  little  occurs  a  few  miles  south-easterly  from  Yerranderie, 
on  felsite,  but  an  abundance  may  be  seen  on  the  slope  to  the 
Kowmung  around  the  head  of  Cedar  Creek,  on  the  Devonian 
formation.  This  species  very  closely  resembles  A.  glaucesrcna 
of  the  Nepean  and  George's  Rivers,  but  has  more  angular 
branchlets,  and  although  chiefly  a  northern  species,  is  com- 
mon at  Tolwong,  on  the  steep  slopes  of  the  Shoalhaven  River. 

A  species  of  Acacia  (Nos.  2188,  and  2300)  somewhat  resembling 
A.  adunca  A.  Cunn.,  was  found  just  on  top  of  Byrnes'  Gap  (2,000 
feet)  on  Permo-Carboniferous  formation,  and  is  the  species. 
No.  1622,  referred  to  by  me  from  Torrington,  near  Deep- 
water,  and  then  not  indentified.  (These  Proceedings,  1908, 
p.  53).  At  Byrnes'  Gap  it  grows  about  6-8  feet  high,  with 
reddish,  angular  branchlets,  and  linear,  one-nerved  phyl- 
lodia,  having  sometimes  recurved,  and  at  others,  straight 
points.  On  7th  June,  1909,  it  was  opening  into  flower  ;  and, 
on  7th  October,  young,  long,  narrow  pods  had  formed.  As 
seen  growing,  it  somewhat  resembles  A.  retinodes  Schlecht., 
of  South  Australia  and  Victoria.* 

A  species  of  Acacia  (No.  2296)  is  growing  abundantly  with 
A.  Cunninghamii,  on  Devonian  quartzite,  and  Silurian  slate 
around  the  head  of  Cedar  Creek,  and  extending  down  to- 
wards the  Kowmung,  between  altitudes  of  1,100  and  2,000 
feet.  It  has  the  facies  of  ,4  .  proiiiinetis,  with  phyllodia  up 
to  about  H  inches  long,  2-3  lines  broad,  often  with  hooked 
tips,  but  the  one  marginal  gland  is  much  less  prominent 
than  in  A  .  prominens.  Its  tomentose  phyllodia  give  the 
plants  a  somewhat  greyish  appearance  in  the  forest.  In 
June,   it  was  not  in   bud,   and  the  specimens  then  collected 


*  Ripe  pods  were  obtained    in    December,  1911,  l)iit   the  species  lias  not 
been  identified.   [Pontcript,  added  Jan,  J?/h,  19 IS.] 
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are  whitish  towards  the  ends  of  the  young  phyllodia  ;  while, 
in  October,  it  was  flowering,  but  no  pods  had  formed  ;  and 
the  plant  has  not  been  identified. 

J.  Jonesii  is  growing  near  Byrnes'  Gap,  noi-th  of  Yerran- 
derie,  as  a  very  small  Wattle,  about  18  inches  high,  with 
linely  pinnate  leaves.*  This  is  apparently  a  somewhat  rare 
species,  the  type  of  which  came  from  near  Marulan. 

Eucalyptus  meJliodora,  the  'Yellow  Box  of  the  west,  may 
be  seen  soon  after  the  Wollondilly  is  crossed  ;  and  its  pre- 
sence suggests  that  the  locality  is,  to  some  extent,  open  to 
western  influence.  This  species,  however,  is  very  versatile, 
and  able  to  withstand  considerable  extremes  of  heat  and 
cold,  although  it  is  rarely  found  whex'e  the  full  moist  coastal 
influence  operates. 

Associated  with  the  Yellow  Box,  is  E .  alb  ens,  the  White 
Box  of  the  Western  Slopes,  and  I  do  not  know  of  its  occur- 
ence nearer  Sydney.  This  may  justly  be  regarded  as  the 
western  analogue  of  E.  hemiphloia,  the  common  Box  of  Par- 
ramatta.  It  seems  fair  to  assume  that  this  is  an  instance  of 
two  forms,  which  may  have  been  originally  one  and  the  same 
species  prior  to  the  latest  considerable  uplift  of  Eastern 
Australia,  in  late  Tertiary  or  Pleistocene  time.f  That  eleva- 
tion created  a  "natural  barrier,"  the  Great  Dividing  Range, 
between  the  moist  climate  of  the  coast,  and  the  dry  climate 
of  the  west.  With  its  steep  eastern  side  facing  the  ocean, 
and  its  long  slopes  turned  to  the  dry  west,  this  Great  Divide 
furnished  the  conditions  necessary  to  establish  two  aspects 
totally  opposite  in  character.  A  species  which  survived  'on 
both  sides,  would  gradually  develop  features  in  response  to 
its  surroundings,  which,  in  course  of  time,  would  be  con- 
sidered sufficiently  distinctive  to  warrant  each  form  in  having 


*  iSoine  plants  were  seen  in  December,  1911,  from  3  to  5  feet  high, 
t  "  Geographical  Unity  of  Eastern  Australia,"  by  E.  C.  Andrews,  B.A. 
Jourii.  and  Proc.  Roy.  Soo.  N.  S.  Wales,  1910,  p. 420.      Presidential  Address 
by  C.  Hedley,  F.L.S.,  these  Proceedings,  1911,  p.l3. 
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siDecific  rank.  There  would  be  a  period,  however,  in  the  stage 
of  development,  when  it  would  be  difficult  to  decide  whether 
the  characters  were  sufficiently  modified  to  justify  each  form 
being  regarded  as  a  species.  The  decision  would  depend 
greatly  on  the  point  of  view  of  the  botanist  concerned,  that 
is,  on  his  conception  of  what  a  species  really  is.  In  just 
about  such  a  transition-stage  do  E .  lieinipMo'ut,  and  E.  alhens 
now  appear  to  be,  for  botanists  are  not  agreed  as  to  whether 
or  not  one  of  these  trees  is  a  variety  of  the  other.  As  E . 
hemij)hJ<)i((  was  the  first  described,  it  is  E.  nlhem^,  which, 
according  to  botanical  practice,  would  be  regarded  as  the 
variety  by  those  who  could  not  accept  both  as  species  ;  while, 
as  a  natural  fact,  it  would  seem  that  E.  alb  ens  is  the  western 
or  dry-country  form  of  E.  hemi-phlo'ui,  and  E.  hemi])IiIoia  is 
the  eastern  or  moist-country  form  of  E.  alhens.  It  is  not 
difficult  to  separate  the  typical  large-fruited,  somewhat  glau- 
cous, western  form  of  E .  alhens  from  the  greener  and  smaller- 
fruited  coastal  form  of  E.  hemiphloia ;  but,  in  areas,  like 
portions  of  the  Upper  Wollondilly,  or  Upper  Hunter,  where 
tJie  Main  Range  is  slightly  lower,  and  western  atmospheric 
conditions  come  eastward,  and  there  is  a  toning  off  or  blend- 
ir.g  of  both  moist  and  dry  conditions,  the  line  of  demarcation 
between  these  two  box-trees  is  much  less  pronounced.  The 
same  remarks  apply  to  areas  on  northern  New  England,  as  at 
Stannum,  where,  owing  to  warmer  latitudes,  the  Maiii 
Divide  does  not  provide  such  a  decided  cold  barrier  as  in  the 
south,  and  the  distinctive  effect  of  eastern  and  western  aspects 
diminishes  as  Queensland  is  entered. 

E.  hewiphJoia  and  E.  alhens  afford  an  excellent  field  for 
the  study  of  the  development  of  the  great  genus  Eucalyptus. 
E.  alhens  occurs  over  practically  the  whole  of  the  western 
slopes,  while  E.  hemipltloia  is  found  intermittently  over  the 
whole  of  the  coastal  area. 

E.  quadrangulata,  the  Brush  Box  of  the  South  Coast, 
occurs  plentifully  under  The  Peaks,  and  especially  near  the 
track    passing    the   South    Peak    towards    Colong,    which    is 
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about  the  most  western  point  reached  by  this  species.  It  is 
easily  distinguished,  in  the  forest,  from  other  box-trees, 
such  as  E.  alberis,  hy  its  fine,  erect  boles,  which,  together 
with  its  branches,  are  covered  with  grey  box-bark.  Its 
juvenile  foliage  and  "suckers"  are  characteristic,  bfeing 
rather  long,  cordate  and  opposite,  on  quadrangiilar  stems. 

K.  maculosa,  a  rather  small-fruited,  white  gum,  was 
noticed  towards  the  edge  of  the  Permo-Carboniferous  forma- 
tion, east  of  the  Square  Rock,  or  Little  Rick,  which  marks 
a  point  on  the  eastern  margin  of  its  habitat.  It  is  first  met 
with,  on  the  Western  Railway  Line,  at  a  few  hundred  yards 
beyond  the  Wentworth  Falls  Station.  On  the  western  side 
of  the  Mountain  Area,  it  is  a  fairly  common  tree  from 
Rylstone  southwards,  but  rarely  comes  below  an  altitude  of 
2,000  feet  on  the  coastal  side,  or  about  1,500  feet  on  the 
western  side. 

E.  acervula  occurs  around  Byrnes'  Gap,  and  towards  Co- 
long,  and  is  known  as  Swamp-Gum.  It  is  a  common  gum- 
tree  in  Tasmania,  where  it  is  usually  called  Red  Gum.  It 
comes  north  through  Victoria  and  sovithern  New  South 
Wales,  keeping  in  the  Mountain  Area  in  this  State,  and 
usually  selecting  the  damp  valleys  for  its  home,  hence  Mr. 
Baker's  name,  E .  j^C'^udosa.  It  shares  with  E .  2nl'ilaris  the 
characteristic  of  having  large,  lateral  roots,  which  protrude 
above  the  surface  of  the  ground.  These  two  species  do  not 
grow  together,  however,  E.  acervula  keeping  on  the  higher 
country.  The  locality  around  Byrnes'  Gap,  and  Butcher's 
Creek,  just  north  of  Yerranderie,  is  the  most  definite  northern 
spot  known  to  me  for  the  species.  In  its  selection  of  soils, 
the  Swamp  Gum  appears  to  avoid  that  which  is  extremely 
siliceous ;  and  it  is,  perhaps,  owing  to  this  fact,  that  its 
northern  limit  is  restricted  to  the  locality  just  mentioned. 
Yerranderie  is  about  the  southern  margin  (west  of  the  Wol- 
londilly)  of  the  Hawkesbury  Sandstone,  an  extremely  silice- 
ous rock,  and  it  would  seem  that  the  Swamp-Gum  finds  this 
formation  too  acid  ;  for  it  is  significant  that,  although  it  con- 
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tinues  for  some  distance  among  the  sandstone  hills,  it  does 
not  occur  upon  them,  but  is  confined  to  the  valleys  which 
have  been  denuded  through  them  into  the  less  acid  soils 
made  up  of  Permo-Carboniferous  shales  and  sandstones.  It 
seems  probable,  therefore,  that  it  is  a  southern  species,  whose 
northerly  progress  has  been  checked  by  this  large  area  of 
highly  siliceous  Hawkesbury  Sandstone-formation.  E.  actr- 
vula  is  readily  identified,  in  the  field,  by  its  rather  large 
"sucker"  leaves,  its  green,  undulate,  mature  foliage,  and  its 
truncated,  obconical  fruits. 

E.  Sm'Uhii  was  noticed  on  Devonian  quartzites  near  Cedar 
Creek,    also     near    Lannigan's    Creek    and    towards    Mount 
Shivering.     In  this  latter  locality,  which  is  the  most  inland 
and  elevated  known  to  me  for  the  species,  it  was  growing  on 
Silurian  slate-formation,  at  an  altitude  of  3,000  feet.     From 
the  Kowmung,  it  extends  southerly  past  Mittagong,   Mount 
Kembla,    and   Kangaroo   Valley   to  the   Braidwood    district; 
and  is  much  valued  for  the  excellent  oil  that  it  yields.*     It 
usually  selects  somewhat  sheltered  hillsides,  and  in  the  lower 
part  of  the  bole  resembles  an  Ironbark  or  the  Mountain  Ash 
{E.   Sieheriana),  owing  to  its  dark,  rough,   deeply  furrowed 
bark,  which  tones  off  to  smooth,  often  ribbony,  on  the  upper 
parts.     Its  fruits  resemble  those  of  E.  viminalis,  and  may  some- 
times be  confused  with  them,  when  the  latter  species  is  multi- 
flowered   instead   of   having  the   usual   trifloral  arrangement : 
but  generally  the   fruits  of   E.   Smithri  have  a  more  domed 
appearance,   owing  to  the   broad  rim   being   forced  outwards 
as  the  fruits  ripen.     As  a  rule,  the  two  species  are  not  found 
together,   the  open  forest-land   being   usually  selected   by   E. 
viminalis,  which  is  also  more  of  a  cold  country  type,  and  pre- 
fers soils  derived  from  more  basic  rocks  than  does  E.  Smithii. 
Just  east  of  the  Hotel  near  Wollondilly  Bridge,  on  Permo- 
Carboniferous   formation,    a   few   Stringybarks  were   noticed, 


*  See  "A  Research  on  the  Eucalypts,"  by  R.  T.  Baker,  F.L.S.,  and  H. 
G.  Smith,  F.C.S.,  p  107. 
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which  appeared  to  have  affinities  with  E.  eiK/cuioule^  and  /:'. 
Muelleriana:  and,  from  the  incomplete  material  obtainable, 
ni.iy  hv  E.  \\'dkinso?iiana  R.  T.  Baker.  The  few  fruits  pro- 
cured have  red  rims. 

Persoonia  linearis,  a  Geebung,  is  distributed  throughout 
this  country,  and  around  Colong  is  regarded  as  good  sheep- 
fodder  in  times  of  drought.  I',  saliriua  is  also  considered 
fairly  valuable  for  the  same  purpose. 

Colong  to  Mount  Werong. 

Colong  is  situated  at  five  miles  south-westerly  from  Yerranderie, 
at  an  altitude  of  about  2,000  feet;  and  Mount  Werong  is  a  further 
distance  of  nearly  25  miles  in  a  general  westerly  and  north- 
westerly direction,  the  bridle-track  ascending  to  a  plateau  about 
3,900  feet  above  sea-level.  The  route  followed  was  throusrh 
Barrallier's  Pass,  soutli  of  Colong  Mountain,(3,436  feet)  and  Bin- 
dook  Swamp,  to  a  narrow  spur,  which  divides  the  waters  of  the 
Wollondilly  (Gulf  Creek)  on  the  south  from  those  of  the  Kow- 
raung  on  the  north,  the  deep  gorge  of  the  latter  sometimes  coming 
into  view,  2,000  feet  below.  The  last  few  miles  are  practically 
level,  and  this  locality  is  the  home  of  many  of  our  cold-region 
plants,  amongst  others  of  interest  found  there  being  a  new  species 
of  Zieria. 

In  addition  to  the  felsite,  Permo-Carboniferous  sandstone, 
Silurian  slate,  and  granite  passed,  in  the  order  named,  a  belt  of 
limestone  crosses  under  the  Silurian  slate,  but  is  exposed,  on  both 
sides  of  the  range,  in  Gulf  and  Lannigan's  creeks,  where  con- 
.siderable  denudation  has  taken  place.  Its  effect  on  the  flora  is 
at  once  apparent,  more  particularly  at  the  lower  levels,  owing  to 
the  presence  of  Sterculia  diversifolia  (Currajong),  which  always 
shows  a  preference  for  limestone-soils. 

As  many  of  the  plants  around  Yerranderie  and  Colong  favour 
the  sandstone  rather  than  the  felsitic  area,  the  following  rock- 
analysis,  taken  from  the  Mines  Department's  Annual  Report, 
1909,  will  be  of  interest.  It  may  be  mentioned  that,  from  an 
cecological  standpoint,  a  rock  containing  less  than  70%  silica  is 
not  considered  remarkably  acid. 


49 


572     NOTES  ON  THE  NATIVE  FLOKA  OF  NEW   SOUTH  WALES,  Vlll., 

Analysis  of  Quartz- Felsite  from  Colong  (Yerranderie). 

per  cent. 

Silica 

Alumina 

Ferric  oxide 

Ferrous  oxide 

Magnesia 

Linie •• 

Soda 

Potash 

Water(110°C) 

Water  (1  ICC +  ) .' 

Carbon  dioxide 

Titanium  dioxide 

Zirconium  dioxide 

Phosphoric  anhydride 

Sulphuric  anhydride 

Chlorine 

Fluori  ne 

Suiphur(FeS„) absent 

Chromium  sesquioxide absent 

Nickel  and  Cobalt  protoxide absent 

Manganous  oxide 0'08 

Baryta Oil 

Strontia Jtrace 

Lithia  dioxide   Jpresent. 

Vanadic  oxide  trace  (less  than  001  %). 

100-39 


63-54 

1507 

i  90 

3-51 

2-82 

3-10 

2-49 

3-15 

0-22 

2-40 

1-32 

0-55 

absent 

013 

absent 

absent 

:!:  Spectroscopic  reaction  only.  Specific  gravity— 2701. 
This  quartz-felsite  is  the  rock  referred  to  by  Barrallier  as 
granite  and  blue  granite;  and  the  sample  from  which  the  above 
constituents  were  obtained,  came  from  the  exact  locality  where 
he  records,  on  the  30th  November,  1802,  as  follows  :—"  During 
this  day  I  picked  up  a  quantity  of  new  plants."* 

Between  Colong  and  Mount  Werong,  the  following  plants  were 

noted  by  me  :— 

Ranunculace^  :   Clematis  aristata. 

D1LLENIACE.E:  Hihhertia  voluhUis,  II.  serpyUifolia  R.Br., 
(on  the  Big  Plain,  east  of  Mount  Werong),  //.  linearis  var. 
oh  tusi  folia. 

V10LARIE.E:    Viola  betonico' folia,    V.   hederacea. 

PiTTOSPORE^:    Marianthus  prorumbens  Benth. 

Caryophylle.*:  :  Stellaria  pungens. 


»  Historical  Records,  New  South  Wales,  Vol.  v.,  pp.793,  795,  807. 
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TiLiACE^:    Elcpocarpus  refici/lafiis  (Bhic-Berry  Ash). 

RuTACE.E  :  Zicria  rnhusta  Maiden  and  Betche,  Bornnia  ane- 
monifolia  (on  sandstone  ;  north  of  Bindook  Swamp) . 

Rhamne.e  :  Pomaderris  ferrmi'mea  Sieb.,  P.  fhiUyreoides 
Sieb.,  P.  apetola,  P.  Ugusfrina;  Cryptandra  amara  Sm. 

Ampelide^e  :  VitU  hypoylmica  F.v.M.,  (Wild  Grapes;  in 
Barrallier's   Pass). 

LEGUMiNOSiE :  Oxylnhiuin  ti'Uohatum,  Gompholohium.  vir- 
gatum  Sieb.,  (at  Mount  Werong),  JJaviesia  corymhosa  (nar- 
row-leaved form),  D.  ulieina;  Pultencea  sfricta  Sims  (?)  (No. 
2243)  ;  Ddlwynia  fforibimda  var.  spinesrens,  Platylohium  for- 
rnosiwi  Sm.,  (head  of  Bindook  Swamp);  Bossicra  proatrata 
R.Br.,  (near  Bindook  Swamp),  Hovea  lineai-is,  Indujofera 
australis,  Glycine  clandestina  Wendl.,  (a  small,  twining  plant, 
with  pale  blue  flowers,  on  the  felsite,  at  Colong),  Hardenher- 
gia  monopliylla  (False  sarsaparilla),  Acacio.  juniperina,  A. 
vomeriformis  A.  Ciinn.,  (a  small,  prostrate,  prickly  plant,  at 
Mount  Werong),  A.  verniciflna  A.  Cunn.,  A.  penninervis, 
(called  Hickory,  at  Colong;  large  trees),  A.  ohtusata  Sieb.,  A. 
sunveolens,  A.  melanoxylon  R.Br.,  (Hickory,  at  Mount  We- 
rong), .'1.  longifolia,  A.  discolor,  A.  decnrrens  var.  mollis, 
and  var.  normalis,  A .  denlhata  Link  (Silver  Wattle ;  growing 
on  the  top  of  Mount  Werong  Trig.  Station). 

Saxifrage^:    Quintinia  Sieberi  DC.  (in  heads  of  gullies). 

Crassulace^  :    Tillma  verticillaris. 

MYRTACEiE :  Calythrix  tetragona,  Micrmnyrtus  microphylla, 
BcFclcea  Gtmniana  Schauer  (at  Movmt  Werong,  and  in  Bindook 
Swamp)  ;  Leptospermum  flavescens  (Tea-Tree),  L.  scoparium, 
L.  lanigerum,  L.  stellatum,  L.  myrsinoides  Schl.,  L.  sp.  (No. 
2258) ;  Ccdlistemon  lancpolatus  DC,  (with  red  flowers,  Bottle 
Brush),  C.  Sieberi  DC,  Melaleuca  linariifolia  (a  paper- 
barked  Tea-Tree,  near  Aboriginal  sharpening-stones  at  head 
of  Bindook  Swamp);  Eucalyptus  stellulata  Sieb.,  (Black  Sal- 
ly), E.  coriacea  A.  Cunn.,  (Snow  Gum,  of  Kosciusko),  E. 
Sieberiana  (Mountain-Ash;  not  on  the  felsite),  E.  amygda- 
lina  (Peppermint),  E.  dives  Schauer  (on  the  felsite,  opposite 
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Colong  Woolshed  ;  Peppermint),  E.  ohliqua  L'Her.,  (Mess- 
mate ;  at  Mount  Werong),  E.  aggregata  Deane  and  Maiden 
(on  the  flats  around  the  lower  end  of  Bindook  Swamp),  E. 
stricta  Sieb.,  (growing  like  a  Mallee  on  flat  sandstone  hill- 
tops, and  very  plentiful  on  the  Big  Plain),  E.  fastigata  Deane 
and  Maiden,  {E.  regnans  F.v.M.,  according  to  Mr.  J.  H. 
Maiden,  locally  called  Blackbutt  at  Barrallier's  Pass),  E. 
Stnithii  (in  Barrallier's  Pass,  and  towards  Mount  Shivering), 
E.  punctata  (Grey  Gum),  E.  rrehra  (Ironbark),  E.  euge- 
nioides  (White  Stringybark),  E.  capifellata  (Brown  Stringy- 
bark;  in  Barrallier's  Pass),  E.  Mueller iana  (Stringybark,  to- 
wards Bindook  Station,  also  on  Kowmung),  E .  ruhida  Deane 
and  Maiden  {E.  Gunnii  var.  ruhida  Maiden  ;  a  White  Gum, 
with  opposite,  orbicular,  juvenile  foliage),  E.  arervuhi 
(Swamp-Gum),  E.  maculosa,  E.  viminalis  Labill.,  (Manna- 
Gum),  E.  Bridgesiana  R.  T.  Baker  (one  of  the  trees  recog- 
nised by  Baron  von  Mueller  as  E .  Stuartiana  F.v.M.  ;  the 
name  is  still  retained  by  Mr.  Maiden  ;  found  with  E .  dives 
on  the  felsite-formation,  opposite  the  Colong  Woolshed,  and 
at  Bindook),  E.  teretironiis  (at  Colong  only). 

Umbellifer^:    Actinotus  Jlelianthi  (Flannel-Flower). 

LoRANTHACE^ :      Loranthus   pendulus     Sieb.,    (parasite     on 
Eucalyptus  amygdalina  and  E.  stricta). 

Araliace^  :   Panax  samhucifolius. 

RuBiACE^ :  Coprosma  hirtella'L&hiW.,  (at  Mount  Werong), 
Pomax  umhellata,  Galium  um,hrosum  Sol. 

CoMPOsiTiE:     Olearia  myrsinoides  Labill.,  Craspedia  Richea, 
Cymhonotus  Lawsonianus  Gaud. 

Goodeniace.^:  :   Goodenia  ovata,  G .  sp.  ;  Dampiera  Brownii, 
D.  stricta  R.Br. 

Epacride^  :  Brachyloma  daphnoides;  Leucopogon  lanceo- 
latus,  L.  micrnphyllus  R.Br.,  L.  muticus,  L.  ericoides,  L. 
hiflorus  R.Br.,  L.  Fraseri  A.  Cunn.  ;  Acrotriche  divaricata ; 
Monotoca  ellipticaH.Hr.  (I)  M.  scoparia  (up  to  3,900ft.);  Epac- 
ris  paludosa  R.Br.,  E.  heteronem,a  Labill.,  E.  microphylla,  E. 
purpurascens  R.Br.,  (on  Big  Plain). 


BY   R.    H.   CAMBAGE.  575 

jASMiNEJi:  Notelcca  luiuji folia,  N.  microcarpa  R.Br.,  (at 
C'olong). 

ScROPHULAiiiNE^:    Vcrouica  De rwe ntia  Andr. 

Labiat.e:  I'lectranthus  jiarviflnrus ;  Prostanthera  lasian- 
thos  Labill.,  (Wild  Lilac),  P.  saxicola  R.Br.,  (on  sand- 
stone-plateau, north  of  Bindook  Swamp,  at  an  altitude  of 
2,800  feet)  ;  Hcmiyenca  purpurea  R.Br.,  (?)  (no  flowers;  on  the 
Big  Plain). 

Proteace^  :  Isojiogoii  anethifoUus ;  Persoonia  ferruginea, 
P.  linearis,  P.  ori/coccoides  Sieb.,  (at  Mount  Werong ;  almost 
prostrate  ;  with  small,  ovate  leaves  about  3  lines  long) ;  Gre- 
villa  laurifolia  fc-'ieb.  ;  Ilakca  saligna  (in  Barrallier's  Pass),  //. 
tnicrocarjm  (in  swampy  places),  //.  dactyloides ;  Lomatia  ilici- 
folia  R.Br.,  L.  Ion gi folia,  L.  silaifolia  (a  so-called  Parsley 
Fern)  ;  Banksia  spinulosa  B.  marginata  (at  Colong,  and  on 
granite  at  Mount  Werong),  B.  serrata  (Honeysuckle;  north 
of  Bindook  Swamp,  on  sandstone,  at  2800  feet). 

TiiYMELEiE:     Pimelea  linifolia,  P.  ligustrina. 

EuPHORBiACE^ :  Amperea  spartioides. 

Casuarine.e  :  Casuarina  suberosa  (Black  Oak),  C.  nana,  C. 
]}aludosa  Sieb.,  (near   head  of  Bindook  Swamp). 

Santalace.e  :  Choretrutn  spicatum  F.v.M.,  Oniphacomeria 
acerha  DC,  Exocarpus  cupressiformis  (Native  Cherry),  E. 
stricta. 

Orchide.e  :  Dendrohium  speciosuin  (Rock-Lily ;  on  sand- 
stone-peak, near  Bindook);  Caladenia  carnea  R.Br.,  C.  alba 
R.Br. 

Liliace^e:  Xerotes  longifolia,  X.  fltxifolia,  X.  glauca ; 
Xanthorrhota  hastilis  (?)  (Grass-Tree). 

JuNCACE.E :    Luzula   campesti'is   DC. 

Cyperace^e:  Ueleocharis  sphacelata  R.Br.,  (reed-beds  in 
Colong  Creek),  Schmnus  ericetorum,  Lepidospernta  concavum, 
Gahn'ia  trifida  Labill.,  (growing  as  tussocks,  on  the  Big 
Plain),  Caustis  flexuosa  (Curly  Wig),  Carex  Gaudichaudiana 
Kunth  (in  Colong  Creek). 
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Gramine^  :  Arundo  Phragmites  Dod.,  (in  Colong  Creek), 
Poa  ccespitosa  Forst.,  (tussocks,  in  Barrallier's  Pass). 

FiLiCES  :  Gleichenia  dicarpa  R.Br.,  (Braid  or  Bead  Fern), 
Todea  harhara,  Alsojjhila  australis  (Tree-Fern),  Adiantum 
Aethiopicum  (Maiden-Hair  Fern),  Hypolepis  tenuifolia 
Bernh.,  Cheilanthes  tenuifolia,  Pteris  aquilina  (Bracken), 
Blechnuni  cartilagineum,  Doodia  aspera,  Asplenium  flahelli- 
folium,  Polystichuni  aculeatum  (Aspidium  aculeatttm  ;  on  top 
of  Mount  Werong),  Dryopteris  tenera  (R.Br.)  C.Chr.,  {Aspi- 
dium tenerum  Spreng.  ;  common  from  3000  to  3600  feet). 

An  interesting  little  Hibbertia(No  2259),  which  may  be  a  form 
of  H.  serpyllifolia,  or  possibly  a  new  species,  was  found  on  the 
Big  Plain,  at  an  altitude  of  about  3,800  feet.  The  plants  were 
only  about  six  inches  high,  having  narrow  linear  leaves,  under 
two  lines  long,  with  slightly  recurved  margins,  and  faintly  ciliate 
on  the  edges.  On  4th  October,  1909,  no  flowers  were  procurable, 
and  all  the  very  young  buds,  just  forming,  appeai'ed  to  be 
terminal. 

Sterculia  diver sifolia  (Currajong)  was  not  noticed  between 
Colong  and  Mount  Wei'ong,  the  elevation  near  the  track  probably 
being  too  great  for  it.  On  the  belt  of  limestone  at  lower  levels, 
it  is  a  conspicuous  tree,  especially  at  Church  Creek,  a  tributary 
of  the  Kowmung.  This  is  a  species  which  flourishes  very  much 
better  on  soils  derived  from  basic  rather  than  siliceous  rocks,  and 
distinctly  seems  to  prefer  a  soil  having  a  high  percentage  of  lime. 
It  is,  therefore,  rare  on  sandstone,  fairly  common  on  basalt  and 
allied  rocks,  and  plentiful  on  limestone.  In  localities  south  of 
Sydney,  it  is  rarely  found  at  altitudes  exceeding  2,200  feet,  as  it 
avoids  the  cold  country,  and  neither  this  species  nor  the  genus  is 
represented  in  Tasmania. 

A  new  species  of  Zieria  was  found  near  Mount  Werong,  which 
has  since  been  described  as  Z.  rohusta  Maiden  and  Betche  (these 
Proceedings,  1910,  p. 788).  Just  east  of  Mount  Werong,  is  a 
headland  locally  known  as  South  Head,  to  the  west  of  the  Big 
Plain  (3,800  feet)  and  overlooking  j^art  of  Ruby  Creek    gorge. 
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The  situation  seemed  similar  to  that  just  west  of  lihickheath, 
where  Eriostemon  obovalis  A.  Cunn.,  is  growing,  and  while 
unsuccessful  search  was  being  made  for  that  plant,  a  new  species 
of  the  same  Family,  Z.  robtista,  was  found.  This  little  shrub  is 
about  18  inches  high,  with  trifoliate  leaves  and  obovate  leaflets, 
and  is  not  unlike  an  Eriostemon  in  habit. 

A  Pultenrea  (No. 2243),  which  seems  most  nearly  allied  to  P. 
stricta,  was  collected  at  Mount  Werong,  but  it  differs  very  much 
in  habit  from  that  species  as  commonly  seen,  being  practically 
prostrate.  The  same  form  has  been  found  previously  at  Kybean 
(No.  1989),  and  at  Mongarlowe  near  Braidwood  (No.2058).  At 
Kybean  and  Mount  Werong,  it  is  growing  on  granite-formation, 
at  altitudes  exceeding  3,500  feet. 

Acacia  verniciflua  Avas  noted,  at  intervals,  between  Mount 
Shivering  and  Mount  Werong,  its  identification  being  assisted 
by  its  viscid  and  prominently  two-nerved  phyllodia.  It  is  a  tall 
shrub,  with  a  fairly  wide  distribution.  In  Tasmania,  on  the 
roadside  between  Fern  Tree  and  The  Springs,  it  is  a  conspicuous 
and  charming  shrub,  with  its  dense  graceful  heads  of  bright 
green  foliage.  In  many  parts  of  New  South  Wales,  it  has  more 
of  a  sparse  habit. 

An  interesting  Leptospermum  (No.2258)  was  noticed  on  the 
Big  Plain,  at  an  altitude  of  about  3,80Q  feet;  but  on  the  4th 
October,  1909,  no  flowers  were  procurable,  and  the  species  has 
not  been  identified.  The  plants  are  almost  prostrate,  in  masses 
about  one  foot  high,  and  have  sweet-scented  leaves,  about  two 
lines  long. 

Callistemon  lancevlatus  was  found  near  the  head  of  Bindook 
Swamp,  close  to  the  flat  rock  where  the  Aborigines  formerly 
sharpened  their  tomahawks;  and  C.  iSieberi  is  growing  in  damp 
places  at  Mount  Werong. 

Melaleuca  linarii/olia  (Tea-Tree)  was  seen  near  the  head  of 
Bindook  Swamp,  at  an  altitude  of  about  2,600  feet,  but  not 
beyond  that  point.  On  various  occasions,  it  has  been  noticed 
that  the  genus  Melaleuca  seems  to  avoid  the  mountain-area  in 
this  State;  and  while  we  have  nearly  twenty  species  in  New 
South  Wales,  the  bulk  of  these  flourish  much  below  an  elevation 
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of  2,000  feet.     In  Tasmania  there  are  only  five  species  recorded 
by  L.  Rodway  (The  Tasmanian  Flora). 

Eucalyptus  stellulata  (Sally  or  Black  Sally)  is  growing  on  the 
quartz-felsite  at  Colong,  at  an  elevation  of  about  1,900  feet,  and 
at  Bindook  Swamp,  but  was  not  seen  on  the  rougher  part  of  the 
mountain,  towards  Mount  Werong,  owing  to  the  situation  not 
being  favourable,  but  is  known  to  occur  plentifully  beyond  that 
locality  towards  Oberon.  Next  to  E.  coriacea,  this  is,  perhaps, 
the  most  typical  cold-region  Eucalypt  in  New  South  Wales, 
flourishing  in  the  mountain-area  throughout  its  whole  length, 
especially  on  the  open,  damp  land  or  creek-flats,  and  extending 
into  Victoria.  Curiously,  however,  this  species  is  not  known  to 
occur  in  Tasmania. 

E.  coriacea,  the  Snow  Gum  of  Kosciusko,  first  appeared  at 
Bindook  Swamp,  antl  again  around  Mount  Werong. 

E.  obliqua  (Messmate)  is  common  in  Tasmania,  and  extends 
through  Victoria  to  the  eastern  margin  of  New  England,  and  to 
Wilson's  Downfall,  on  the  Queensland  border.  In  this  State, 
however,  it  occurs  only  intermittently,  chiefly  in  the  mountain- 
area;  and  its  discovery  at  Mount  Werong  helps  to  link  up  the 
previously  known  localities.  It  has  a  fibrous,  somewhat  stringy 
bark,  and  fruits  with  a  very  thin  rim,  and  dee])ly  simken  valves; 
while  the  leaves  often  have  the  midrib  arranged  obliquely,  hence 
the  specific  name.  This  latter  feature  is,  however,  by  no  means 
restrictfid  to  this  species. 

E.  Sieberiana,  commonly  known  as  Mountain- Ash,  was  seen 
on  the  sandstone  areas  thi'ouirhout.  This  tree  selects  soils  derived 
from  siliceous  rocks,  and,  in  New  South  Wales,  occurs  on  both 
the  coastal  and  mountain-areas;  but,  on  the  latter,  it  prefers  the 
eastern  or  moist  aspect  to  the  western  or  drj'  side.  In  the 
Sydney  district,  it  is  abundant  on  the  Hawkesbury  Sandstone- 
formation,  but  absent  from  the,  more  basic  portioris  of  the  Wiana- 
matta  Shale-area.  In  some  situations,  it  grows  into  large  trees, 
100  feet  high;  while,  in  others,  it  is  dwarfed  to  10  feet,  with  clean 
white  stems,  and  assumes  a  mallee-like  form,  as  on  the  mountain 
north  of  the  Wolgan  River  Shale  Mine,  and  also  near  Heathcote 
and  Lindfield.    When  exposed  near  the  seashore,  as  at  Long  Bay, 
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it  may  be  seen  matured  at  5-6  feet  liiL;li.  This  species  occurs  on 
the  north-east  coast  of  Tasmania,  where  it  is  known  as  Ironbark, 
and  from  wliicli  railway  sleepers  are  cut  for  export,  though  in 
New  South  Wales  there  are  many  very  much  better  timber-trees.* 
Near  the  ocean,  at  Scamander,  it  becomes  dwarfed  in  a  similar 
manner  to  that  noticed  at  Long  Bay,  near  Sydne}',  witliout,  how- 
I'ver,  assuming  a  malice-like  form  in  either  case. 

Although  E.  viminalis  was  not  seen  betw(;cn  Camden  and 
Colong,  it  is  known  to  occur  on  the  Nepean,  both  above  and 
below  Camden. 

E.  aggregata,  a  species  with  remarkably  small,  clustered  fruits, 
and  slightly  fibrous  to  flaky  bark,  is  growing  on  the  lower  portion 
of  the  Bindook  SwamjD,  which  is  one  of  its  nearest  points  to  the 
coast.  From  the  Orange-Wallerawang  district  in  the  north,  to 
the  Upper  Shoalhaven  in  the  south,  it  occurs  in  open,  somewhat 
damp  situations,  with  E.  stellulata;  but,  so  far,  its  range  is  not 
known  to  extend  beyond  these  limits,  its  j^lace  on  the  Kybean 
river  in  the  south,  where  E.  stellulata  is  plentiful,  being  taken 
by  E.  pnrvifolia  Cambage,  a  species  with  which  it  lias  some 
affinities.  (For  previous  remarks,  see  these  Proceedings,  1902, 
p581). 

E./astigata,  the  lilackbutt  of  the  Oberon-Jenolan  Caves  Road, 
was  noticed  at  Barrallier's  Pass,  near  Colong,  and  at  Mount 
Werong.  This  tree  is  closely  allied  to,  if  not  a  form  of,  E. 
regnans  F.v.M.,  of  Victoria  and  Tasmania.!  E.  fastigata  has 
rough,  fibrous  bark  right  up  to,  and  often  on  the  branches;  while, 
above  10  or  12  feet,  the  boles  of  E.  regnans  are  usually  smooth. 
The  fruits  of  E.  fastigata  a,re  somewhat  peax'-shaped,  and  generally 
slightly  domed;  while  those  of  E.  regnans,  as  seen  in  Victoria  and 
different  parts  of  Tasmania,  appear  to  be  constantly  truncate. 
These  latter  trees,  in  Tasmania,  occupy  more  sheltered  areas  in 
the  brush-country  than  those  usually  selected  by  E./astigata  in 


*8ee  "The  Forest  Flora  of  New  South  Wales,"  by  J.  H.  Maiden.  Part 
xxxiv.,  p.  47. 

t  See  "A  Critical  Revision  of  the  Genus  Eucah-ptus,"  by  J.  H.  Maiden. 
Part  viii. 
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New  South  Wales,  and  are  known  as  Swamp  Gum,  a  rather  mis- 
leading name,  and  one  more  suitable  for  E.  acervula.  (For 
previous  remarks  on  E.  fasfigata,  see  these  Proceedings,  1902, 
p.588). 

E  crebra,  usually  known  as  Narrow-leaved  Ironbark,  and 
having  a  red  timber,  and  very  small  fruits,  is  the  common  Iron- 
bark  of  the  felsitic-area  around  Yerranderie  and  Colong.  IJarral- 
lier's  entry  of  the  24th  November,  1802,  refers  to  tlie  quartz- 
felsite  country  (which  he  called  granite)  between  the  South  Peak 
and  Alum  Hill,  near  Colong,  and  is  as  follows: — "The  trees  there 
are  the  blue  gum  and  ironbark,  of  medium  height.  The  most 
abundant  stones  are  the  blue  granite.  The  plants  are  similar  to 
those  in  the  environs  of  the  Hawkesbury." 

The  blue  gum  and  ironbark  mentioned  are  E.  tereticornis  and 
E.  crehra  respectively;  and  the  above  is  his  last  entry  concerning 
ironbark,  as,  on  the  following  day,  he  ascended  to  elevations 
above  that  at  which  this  tree  grows. 

E.  crehra  occurs  in  Queensland,  but  after  coming  into  New 
South  Wales,  on  Northern  New  England,  at  altitudes  up  to  3,000 
feet,  the  colder  southern  portion  of  the  Main  Divide  causes  it  to 
spread  south-westerly,  to  about  Dubbo  on  the  one  hand,  and 
down  the  East  Coast  on  the  other.  It  is  common  along  the 
Goulburn  River,  a  tributary  of  the  Hunter,  where  the  low  portion 
of  the  Liverpool  Range  allows  it  easy  access  on  to  both  the 
eastern  and  western  watersheds.  It  appears  to  prefer  soils  rather 
acid  than  basic;  and  its  presence  would  usually  indicate  that  the 
rock  upon  which  it  was  growing  contained  over  60%  silica.  At 
the  same  time,  the  Hawkesbury  Sandstone  appears  to  be  generally 
too  acid  for  the  species.  It  will  flourish  on  a  fairly  sandy  soil 
right  up  to  within  a  few  yards  of  basalt  containing  only  45% 
silica,  but  producing  an  excellent  soil,  when  it  will  cease  abruptly. 
It  may  not  be  the  amount  of  silica  in  the  soil  which  regulates  its 
distribution,  but  possibly  its  objection  to  the  greater  quantity 
of  either  ferrous  oxide,  magnesia  or  lime  usually  found  in  the 
more  basic  rocks,  or  it  may  prefer  the  potash,  which  is  a  con- 
stituent generally  occurring  in  greater  amount  in  the  more  acid 
formations.      There    are    other    ingredients  which    may  have   a 
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regulating  influence,  especially  soda,  which  occurs  in  varying 
quantities  in  both  acid  and  basic  rocks;  and  the  whole  question 
provides  a  most  interesting  subject  for  investigation.  The 
presence  of  free  silica  affects  the  physical  condition  of  the  soil, 
and  gives  it  capillary  properties;  consequently  the  physical  char- 
acters may  sometimes  be  more  important  than  the  chemical  con- 
stituents. South  of  the  latitude  of  Sydney,  E.  crebra  is  not 
usually  found  at  elevations  exceeding  2,000  feet,  though,  near 
Colong,  some  trees  are  growing  at  an  altitude  of  about  2,500  feet. 
This  is  somewhat  remarkable,  as  the  locality  is  towards  the 
southern  limits  of  the  species,  which  avoids  the  cold  regions,  as 
in  fact  do  all  the  true  Ironbark-group,  and  does  not  occur  in 
either  Victoria  or  Tasmania. 

E.  tereticornis,  Forest  Red  Gum,  was  not  seen  beyond 
Colong,  the  elevation  being  too  great.  It  prefers  the  quartz- 
fclsite  in  this  district,  and  usually  shuns  the  more  acid  rocks. 
This  is  a  species  which  avoids  the  colder  parts  of  the  Moun- 
tain-Area, and  is  also  absent  from  Tasmania. 

Leucojjorion  hiflorus  was  fovmd  at  Mount  Werong,  as  a 
little,  straggling,  rather  prickly  shrub.  It  closely  resembles 
L.  setif/er,  and  each  commonly  has  two,  small,  pendulous 
flowers  on  axillary  peduncles,  the  distinctive  difference  being 
that  the  peduncle  of  the  former  is  very  short,  while  that  of 
the  latter  is  usually  about  three  lines  long. 

L .  Frascrl  occurs  on  the  Silurian  Slate  beyond  Bindook 
Swamp  (2,800  feet),  and  on  granite  at  Mount  Werong  (3,900 
feet).  It  is  a  prostrate  plant,  somewhat  resembling  L.  vir- 
gutus.  L.  Fraseri  is  recorded  from  Victoria,  Tasmania,  and 
New  Zealand(B.ri.  vol.iv.,  p.218j. 

The  absence  was  remarked  of  certain  well-known  Persoonias 
which  are  common  on  the  Blue  Mountains,  nothing  being 
noticed  of  1\  mollis  or  1'.  inyrtilloides. 

Only  one  species  of  Grevillea,  G.  lauri folia,  was  noticed 
beyond  Colong,  and  this  had  the  same  prostrate,  rambling 
habit  usually  adopted  by  this  plant  on  the  Blue  Mountains. 
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It  occurs  around  Colong  at  an  elevation  of  about  2,100  feet, 
and  also  near  Mount  Werong.  The  genus  Grevillea  is  only 
sparsely  represented  in  the  coldest  parts  of  Avistralia. 

Bindook  Swamp. — Ensign  Barrallier  discovered  Bindook 
Swamp  on  the  evening  of  25th  November,  1802,  and,  in  his 
journal,  made  the  following  entry: — "From  a  short  distance 
the  swamp  could  be  mistaken  for  a  meadow,  filled  as  it  is  with 
reeds,  which  prevents  the  water  with  which  it  is  well  provided, 
and  which  is  very  good,  being  seen.  These  reeds  are  similar 
to  those  growing  inland  in  Europe." 

The  facies  of  this  swampy  land  has  been  changed  during 
the  last  sixty  years,  owing  to  the  number  of  stock  constantly 
browsing  over  it ;  but  the  most  conspicuous  plants  which  go 
to  make  up  its  flora,  at  present,  are  Bcackea  Gunnianu  about 
5-7  feet  high,  Leptospermum  lanigerum,  Hakea  microcarpa, 
Hdeocharis  sphacelata  (only  a  little  left),  and  Lepidosperma 
concavum,  a  blady  grass  about  four  feet  high. 

It  seems  probable  that  the  reeds  referred  to  by  Barrallier 
are  Heleocharis  sjjhacdata,  as  plants  of  this  genus  are  widely 
spread  over  the  world ;  but  as  most  of  the  waterholes  have 
become  filled,  only  a  few  of  these  reeds  now  remain  at  Bin- 
dook, but  in  Colong  Creek  are  plentiful  in  places. 

Total  Eucalypts. — Between  Camden  and  Burragorang,  a 
distance  of  about  22  miles,  the  total  number  of  Eucalyptus 
species  noticed  by  the  roadside  amounts  to  22,  of  which  only 
two  occur  in  Tasmania,  \iz.,E.  Sieberiana  and  E\  Macarthuri, 
the  latter  so  far  only  known  around  Deloraine. 

From  the  Wollondilly  Bridge,  past  The  Peaks  towards 
Kowmung,  in  a  distance  of  about  20  miles,  22  species  were 
again  noted  (including  the  doubtfully  identified  E .  Wilkin- 
soniana),  nine  of  which  are  not  mentioned  in  the  first  list,  and 
three  of  the  total  being  found  in  Tasmania,  viz.,  E .  Sieberiana,  E. 
amy(jdaJina,  and  E.  acervula. 

Between  Colong  and  Mount  Werong,  a  distance  of  about 
25  miles,  there  were  again  22  species  noticed  by  the  side  of 
the  bridle-track,  of  which  10  are  not  recorded  in  the  previous 
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two  lists,  making  a  total  of  41  species  of  Eucalyptus  between 
Camden  and  Mount  Werong,  a  distance  of  abovit  70  miles. 
Of  this  third  list,  7  are  represented  in  Tasmania,  viz.,  E.  cori- 
cea,  E.  Sieberiaiia,  E.  amycjdalinn,  E .  oJAirjun,  E.  acervula, 
E.  viminalis,  and  E .  fastigata,  which  is  possibly  a  form  of  E . 
regnans. 

Percentage  of  Tasmanian  Plants. — As  an  evidence  of  the 
dominating  influence  of  climate,  it  is  instructive  to  note  that, 
between  Camden  and  Burragorang,  with  a  range  of  elevation 
extending  from  230  to  1,800  feet  above  sea-level,  about  170 
species  of  plants  were  recorded,  30  %  of  which  occur  in  Tas- 
mania. 

From  Burragorang  to  The  Peaks  and  the  Kowmung,  with 
a  range  of  elevation  from  300  to  2,500  feet.,  about  230  species 
were  noticed,  35  %  of  which  are  Tasmanian  plants. 

In  the  more  distinctly  mountain  or  colder  climate,  from 
Colong  to  Mount  Werong,  with  altitvides  ranging  from  2,000 
to  4,000  feet,  out  of  about  170  recorded  species,  48  %  are  re- 
presented in  Tasmania. 

As  the  time  at  my  disposal  was  limited,  when  making  these 
notes,  it  is  certain  that  a  proportion  of  the  smaller  plants 
especially,  has  been  overlooked,  and  the  lists  cannot  be  re- 
garded as  complete.  On  the  other  hand,  some  of  those  now 
recorded  are  gradually  being  destroyed,  owing  to  clearing 
operations,  and,  in  the  near  future,  will  be  unknown  in  the 
various  localities. 

I  wish  to  express  my  thanks  to  Mr.  J.  H.  Maiden,  F.L.S., 
and  Mr.  E.  Betche  for  assistance  and  corroboration  in  the 
identification  of  a  nitmber  of  the  plants. 


EXPI.ANATION  OF   PLATE  XVIII. 
The  Peaks,  Yerranderie  (looking  west  from  tlie  WoUondilly  River). 


Poxtcript  added  January,  1912— k  list  of  additional  species  collected 
during  a  second  visit  to  the  district,  in  December,  1911,  will  be  given  with 
the  next  paper  of  the  series. 
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ON  THE  GENUS    DIPIILEBIA,  WITH  DESCRIPTIONS 
OF  NEW  SPECIES,  AND  LIFE-HISTORIES. 

By  R.  J.  TiLLYARD,  M.A.,  F.E.S. 
(Plates  xix.-xx.) 

The  genus  Diphlebia  forms  one  of  a  group  of  three  closely 
allied  genera  united  by  de  Selys  to  form  the  sixth  legion 
(Amphipferi/.r)  in  his  classification  of  the  subfamily  Colop- 
terygince,,*  —  DevadaUa  {Te.tranp.ura  of  Selys),  Amphipteryx, 
and  Diphlebia  (Dineura  of  Selys).  These  are  from  somewhat 
widely  scattered  regions,  Devadatta  occurring  in  the  Malay 
Peninsula,  Lower  Siam,  and  Borneo  ;  Amphipteryx  in  Colom- 
bia; and  Diphlebia  in  Australia.  The  characters  which  dis- 
tinguish the  group  from  all  other  genera  of  the  subfamily  are 
the  following — No  antenodals  continued  into,  or  lying  in, 
the  subcostal  space  beyond  the  level  of  the  arculus.  Wings 
petioled  to  near  level  of  arculus.  Upper  side  of  quadrilateral 
straight.  Basilar  space  free.  Cu„  distinctly  curved  at  its 
end.  Superior  appendages  of  male  distinctly  forcipate  (de 
Selys  "semi-circulaires"). 

The  three  genera  may  be  clearly  distinguished  by  the  fol- 
lowing table :  — 

•Bull.  Acad.  Royale  de  Belgique,  1853,  pp  66-67;  1859,  p.  16;  1869,  p.l8. 
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Each  of  these  genera  remained  monotypic,  until  the  dis- 
covery of  Diphlehio  PupJuedides  by  me,  in  North  Queens- 
land. In  the  present  paper,  two  more  new  species  are  de- 
scribed, bringing  the  total  number  vip  to  four.  Besides  this, 
I  have  been  enabled  to  study  the  life-history  of  one  of  these 
new  species  in  detail,  and  have  also  collected  a  considerable 
amount  of  new  information  concerning  the  life-history  of  D. 
lestdides  Selys,  vhich  fills  in  the  gaps  in  my  original  paper  on 
that  species,  f  The  facts  thus  gathered  together,  afford  an 
opportunity  of  dealing  with  the  whole  genus  in  one  paper, 
in  which  the  new  species  may  be  described,  keys  given  for  the 
ilifferentiation  of  the  four  known  species,  the  life-histories  of 
two  species  related  more  fully  than  was  before  possible,  and 
the  characteristics  of  the  genus  revised  where  found  necessary. 

Descripfiojr.<<  of  New  Species. — One  of  these  was  taken  by 
Mr.  F.  P.  Dodd  at  Kuranda,  in  December,  1907.  His  cap- 
ture consisted  of  one  mature  and  one  somewhat  younger  male; 
the  female  is  not  known.  The  other  was  first  taken  by  Mr. 
A.  MacCulloch,  of  the  Australian  Museum,  at  Rocky  Creek, 
near  Caroda,  N.S.W.,  in  1909.  Later  on,  through  the  kind- 
ness of  Mr.  A.  Mack,  of  Pallal  Station,  near  Bingara,  who 
invited  me  to  make  his  home  my  headquarters  for  a  collecting 
expedition,  I  was  myself  enabled  to  visit  this  locality,  and 
to  obtain  a  fine  series  of  the  insect,  and  to  study  its  life-his- 
tory on  the  spot. 


*  "  New  Auslralian  Species  of  the  Family  Calopterygidct."  Tlie.se  Pro- 
ceedings, 1907,  xxxii.,  p. 394.  The  name  enphreoides  was  suggested  to  me 
hy  M.  Rene  Martin. 

t  "  Life-History  of  Diphlebia  lestotdes  Selys."  These  Proceedings,  1909, 
xxxiv.,  pp.  370-383. 
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DiPiiLEUiA   HYBKIDOIDES,  n.sp.     (Plate  XX.,  figs. 5  and  9). 

(J.  Total  length  52,  abdomen  40,  hindiving  33,  greatest  bread tli 
7  ram. 

Wings:  nenration  black.  A  broad  transverse  dark  brown 
band  crossing  all  four  wings,  from  midway  between  nodus  to  the 
beginning  or  middle  of  pterostigma.  Pterostigma  3-3  mm.,  black. 
Six  antenodida  on  all  four  wings;  postnodals  26  on  fore,  18-22  on 
hind  wings.  Head:  blackish  with  two  brown  occipital  spots; 
labium  pale  brownish.  (The  colouring  is  badly  faded.  In  the 
live  insect  the  spots  are  probably  blue,  and  there  may  be  other 
markings).  Thorax:  prothorax  black,  with  two  large  spots, 
probably  blue.  Mesa-  and  metathorax  probably  bright  blue,  with 
a  black  dorsal  line,  and,  on  each  side,  narrow  antehuraeral  and 
lower  lateral  black  stripes  (as  in  all  other  known  species  of  the 
genus ).  Legs  blackish;  measurements  of  foreleg: — femur  4  mm., 
tibia  5  mm.,  tarsus  1-7  mm.  Abdomen  slender,  cylindrical; 
1-6  tapering  very  slightly,  7-10  slightly  enlarged  again.  Colour 
light  blue  (much  faded  except  in  one  or  two  places),  marked  with 
black,  as  far  as  the  pattern  is  discernible,  as  follows — 1,  a  trans- 
verse basal  bar;  2,  a  fine  dorsal  line  and  large  cross-piece,  one- 
fourth  from  apex  of  segment;  3,  a  fine  dorsal  line  along  basal 
third  of  segment;  3-6,  two  small  slanting  lines  near  apex;  5-6, 
two  faint  dots  near  base;  7-9,  clear  blue  all  over;  10,  blue,  pro- 
bably shaded  apically  with  brown  or  black.  Appendages: 
superior  1-6  mm.,  forcipate,  very  slender,  tapering  to  tips,  black 
(or,  possibly,  blue  in  the  living  insect);  a  large  inferior  tooth  or 
spine  one-third  from  base;  inner  margin  finely  serrated  near  tips, 
outer  margin  with  small  dense  hairs.  Seen  sideways,  they  are 
remarkably  upcurved.  Inferior  0-3  mm.,  thick,  subtruncate, 
black,  with  an  inner  pointed  projecting  portion  (Plate  xx.,  figs. 
5a,  h). 

A  second  male,  evidently  less  mature,  has  the  transverse  band- 
ing on  the  wings  very  pale. 

Q.  Unknown. 

Hah. — Kuranda,  North  Queensland. 
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Type  (J,  and  cotype  ^,  in  my  collection,  taken  by  Mr.  F.  P. 
Dodd(December,  1907). 

This  species  can  be  distinguished,  at  once,  from  all  other  species 
of  the  genus  by  the  large  inferior  spine  on  the  stiperior  appendages, 
also  by  the  slenderness  of  the  appendages  towards  the  tips,  and 
their  upcurvedness  when  viewed  sideways.  In  colouration,  it 
resembles  D.  lesto'ides,  but  the  shape  of  the  abdomen  is  closer  to 
that  of  B.  euphieo\des.  The  banding  of  the  wings  may  also  be 
considered  as  intermediate  between  the  narrow  milky  band  of  D. 
lesto'ides  and  the  deep,  almost  black,  shading  of  D.  euphwoides, 
which  nearly  covers  the  wing.  For  these  reasons,  I  have  proposed 
the  name  D.  hyhriddides  for  this  species. 

Owing  to  the  excessive  summer  rains  of  the  past  few  years  in 
North  Queensland,  no  further  specimens  of  this  interesting  insect 
have  been  taken.  But  as  the  locality  is  now  known,  it  is  to  be 
hoped  that  the  unknown  female  and  less  faded  males  will  soon  be 
discovered. 

DiPHLEBIA  NYMPIIOIDKS,  n.Sp.       (Plate  XX.,  figs.  4,  8). 

(J.  Total  length  50,  abdomen  35,  hindwing  31,  greatest  breadth 
6  mm. 

Wings:  neuration  dark  brown,  the  whole  wing  suffused  with 
a  transparent  brownish  tint.  Subcostal  space  very  narrow,  the 
subcostal  and  radio -median  uervures  practically  fused  up  to  arculus; 
pterostigma  4  mm.,  black.  Six  to  seven  antenodals  and  25-30 
postnodals  on  all  four  wings.  Head:  eyes  black;  vertex  black, 
hairy;  Jront,  labrum,  and  labium  black.  Thorax  :  prothorax 
velvety  black;  conspicuous  basal  and  apical  collars  of  bright  blue, 
also  two  large  oval  spots  of  the  same  colour.  Mesa-  and  meta- 
thorax  brilliant  blue,  with  dorsal  band  and  collar  of  jet  black;  on 
each  side  a  straight  black  antehumeral  stripe  and  a  lower  lateral 
black  stripe,  both  narrow;  underside  tinged  with  grey  and  pink; 
wing-bases  with  large  blue  spots;  notum  black  spotted  with  blue. 
Legs  black,  underside  of  femora  pinkish.  Measurements  of  femur, 
tibia  and  tarsus   respectively  are — foreleg,  4-4-5-1  w  mm.;  middle 
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leg  0-5-5-2  mm.:  hind  leg  7-5-5-2  mm.  Abdomen  slendei-,  sub- 
cylindrical,  1-3  slightly  enlarged,  4-10  quite  cylindrical.  Colour 
brilliant  blue,  marked  with  jet  black  as  follows — 1,  a  transverse 
basal  band;  2,  a  Tiarrow  transverse  basal  band,  a  fine  doi-sal  line 
crossed  about  one-third  from  apex  of  segment  by  a  short  cross- 
piece;  3,  a  fine  dorsal  line  spreading  apically  into  a  large  diamond- 
shaped  patch;  4-7,  a  thick  convexly  curved  dorsal  band  spreading 
so  as  to  cover  the  whole  of  the  apical  fourth  of  the  segment;  8,  a 
narrower  and  straighter  dorsal  band,  spreading  as  in  4-7;  9,  a 
large  semicircular  basal  patch,  from  which  projects  a  sharp  dorsal 
spike;  10,  black  with  two  large  oval  blue  spots  Appendages: 
superior  2  mm.,  forcipate,  black,  rough  and  spiny,  narrowed  about 
the  middle;  tips  rather  broadened  and  rounded;  seen  sideways, 
the  tips  are  enlarged  downwards.  Inferior  0-5  mm.,  black,  close 
together,  well-rounded  and  almost  touching  at  tips;  seen  sideways, 
they  appear  truncated(Plate  xx.,  figs. 4a,  h). 

9.  Total  length  47,  abdomen  33,  hindwing  33,  greatest  breadth 
6  mm. 

Wings  :  pterostigma  3*5  mm.,  cream-coloured  between  black 
nervures;  subcostal  space  paler  and  wider  than  in  male,  with  the 
subcostal  and  radio-median  nervures  quite  distinct  from  bases 
onwards.  Head:  eyes  brown  bordered  inwards  with  cream- 
colour;  vertex  hairy,  blackish,  with  four  brown  spots,  the  front 
pair  rather  small  and  rounded,  the  back  pair  larger,  elongate 
irregular  subtriangular (Plate  xix.,  fig.ll);  front  brown,  hairy; 
clypeus  brownish  edged  with  black;  labrum  very  pale  brown 
bordered  with  black,  and  with  a  fine  short  central  black  line; 
labium  pale  dirty  brownish;  morith  black.  Thorax  :  prothorax 
and  upper  part  of  thorax  as  in  male,  but  with  the  blue  colour 
replaced  by  dark  brown;  sides  pale  greyish  touched  with  fawn- 
colour,  with  a  narrow  lateral  black  band;  notum  dark  brown  with 
paler  spots.  Legs  :  coxse  and  undersides  of  femora  whitish; 
femora  pale  brown  darkening  to  blackish;  test  dull  blackish. 
Abdomen  subcylindrical,  1-3  slightly  enlarged,  4-7  somewhat 
tapering,  8-10  slightly  enlarged  again.  Colour  brown;  1,  whitish 
on  sides;  2-3,  a  medium   brown  with  black   sutures,  a  fine  black 
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dorsal  line  crossed  at  one-fourth  from  apex  by  a  flattened  trian- 
gular or  diamond-shaped  mark;  4-7,  like  3,  but  much  darker, 
dorsal  line  thicker  and  apical  mark  less  regular;  sutures  black, 
wider  on  sides,  a  long  black  bar  low  down  on  each  side  of  4-6,  a 
short  bar  on  7;  8,  dark  brown,  paler  on  sides;  9,  almost  black 
basally,  touched  with  brown  apically  and  on  sides;  10  very  pale 
brownish,  with  l>lack  dorsal  line.  Appendages  1  mm., 
blackish,  conical,  sharply  pointed. 

Hah.  —  Rocky  Creek,  near  Caroda;  Nandewar  Ranges,  N.S.W.; 
also  (less  commonly)  Fallal  Creek,  near  Bingara,  N.S.W. (Decem- 
ber, 1910). 

Types:  (J  9,  and  series  of  cotypes  in  my  collection,  taken  by 
myself,  in  above  localities. 

The  two  localities  given  are  only  a  few  miles  apart,  and  both 
are  tributaries  of  the  Horton  River,  which  joins  the  Gwydir 
near  Bingara.  The  insect  frequents  only  the  rocky  parts  of  the 
creeks,  and  is  absent  from  the  lower  part  of  Fallal  Creek,  and 
from  the  Horton  River  itself.  It  is  one  of  the  most  beautiful 
and  brilliant  insects  known  to  me,  the  blue  of  its  body  far  out- 
rivalling  the  colour  of  D.  lesto'ides,  itself  a  brilliant  insect.  I  have 
therefore  chosen  the  name  nympho'ides  (^Grcek  vvfxcfuj,  a  bride)  in 
allusion  to  its  beauty. 

Comparisofi  of  the.  Four  Known  Species. 

The  four  known  species,  D.  lestdides  Selys,  D.  euphcedides 
Tillyax'd,  D  hybriddides,  n.sp.,  and  B.  riymphdides,  n.sp.,  are  all 
closely  allied,  and  form  a  homogeneous  and  natural  Australian 
genus.  The  following  table  gives  the  most  important  differences 
for  the  males  : — 
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[For  comparison  of  male  appendages,  see  Plate  xx.,  figs.2-5. 
These  appendages  are  very  thick  and  of  rough  surface,  being 
covered  all  over  with  tiny  spines  and  other  irregularities;  hence 
they  are  exceedingly  ditRcult  to  represent  by  a  cainera-lucida 
drawing.  In  determining  a  species,  therefore,  by  means  of  these 
appendages,  one  must  be  prepared  for  individuals  of  the  same 
species  showing  minor  difterences,  which  may  lie  due  either  to  the 
individual  itself,  or  more  probably  to  the  particular  angle  from 
which  the  appendages  are  drawn,  the  outline  of  the  thick  inferipr 
appendages  especially  changing  rapidly  with  the  angle  of  vision.] 

To  separate  the  three  known  females  (that  of  D.  hyhriduides 
being  so  far  undiscovered)  is  a  more  ditRcult  task.  The  protho- 
racic  differences  seem  scarcely  sufficient  to  rely  upon,  and  the 
same  may  be  said  of  the  structure  of  the  occiput.  The  male 
appendages  being  very  similar  in  plan,  we  might  reasonably  infer 
this  to  be  the  case  with  the  occiput  and  prothorax  of  the  females. 
The  best  criteria  seem  to  me  to  be — ( 1 )  the  epicranial  pattern; 
(2)  the  measurements  of  the  tibia  of  the  fore-leg;  (3)  the  com- 
parative length  and  breadth  of  the  wings;  (4)  the  shape  of  the 
abdomen. 

(1).  The  epicranial  colouration  is  a  brown  pattern  on  a  black 
ground.  This  pattern  may  be  divided  into  two  parts  -  a,  the 
vertical  spots,  of  which  there  are  two,  lying  between  the  antenna- 
base  and  the  basal  ocellus  on  each  side  of  the  main  lonffitudinal 
axis;  6,  the  postocellar  or  occipital  band,  lying  close  to  the 
occipital  ridge  between  the  eyes. 

In  D.  lestdides  5,  and  D.  nympho'ides  <^,  the  vertical  spots  are 
very  distinct  and  rounded,  but  those  of  D.  lestdides  have  a 
tendency  to  a  subtriangular  shape.  In  D.  euphttdidcs  <^,  however, 
the  spots  are  enlarged  into  elongated,  subtriangular  patches  which 
are  joined  by  a  stalk  to  the  brown  edging  of  the  eyes. 

In  D.  lestdides  9  and  D.  euphcedides  9  the  occipital  band  is 
regular,  rounded  and  slightly  enlarged  at  each  end,  and  with  a 
tendency  in  D.  euphcedides  9  to  carry  a  small  central  spike  point, 
ing  forward.  In  D.  nymjjhdides  ^  the  occipital  band  is  broken 
and  divided  into  two  very  irregular,  subtriangular  patches, 
notched  about    the    middle    forwards  (see   Plate    xix.,   figs. 9-11). 
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These  epicranial   patterns  are,  uf  course,  subject  to  slight   indi- 
vidual variation,  but  are  sufficiently  constant  to  be  relied  upon. 

(2).  D.  lestdides  $  can  be  recognised  at  once  by  the  great  length 
of  its  fore-legs.  The  measurements  for  the  tibiae  are — D.  lestdides 
9  7;  Z).  euphvudides  9  4-5;  D.  nymphdidcs  9  5  mm. 

(3).  The  measurements  for  the  hindwing  are-Z>.  lestdides  <^ 
34-35  long,  greatest  breadth  6;  D.  euphvedides  $  32  by  6;  D. 
nijmphdides  32  by  6'2mm. 

(4;.  In  comparing  the  abdomens  of  the  three  females,  that  of  D. 
lestdides  is  seen  to  be  very  cylindrical,  somewhat  flattened,  and 
much  broader  than  either  of  the  others;  that  of  D.  euphvedides  is 
distinctly  narrow  and  rounded;  while  that  of  D.  nymphdides  is  of 
intermediate  breadth  and  roundness. 

Besides  these  differences,  it  may  be  remarked  that  the  ptero- 
stigma  of  D.  euphcedides  is  narrower  and  slightly  shorter  than 
those  of  the  other  two.  In  the  whole  of  my  series  of  B.  nym- 
phdides 2,  the  pterostigmas  are  uniformly  pale  cream-colour 
between  black  nervures;  those  of  D.  lestdides  9  are  usually  so,  and 
those  of  D.  pAipJumdides  much  darker.  These  differences,  however, 
cannot  be  pressed,  as  we  do  not  know  what  changes  may  take 
place  in  the  colouration  as  the  insects  become  more  and  more 
mature. 

Life- Histories  of  D.  lestdides  Selys.,  and  D.  nymphdides,  n.sp. 

In  my  former  paper  on  the  life-history  of  D.  lestdides,*  I  was 
compelled  to  leave  some  una\oidable  gaps  in  the  record,  as  I  had 
been  unable  to  find  tlie  full-fed  nymph,  and  could  only  surmise 
what  its  habits  might  be.  The  beds  of  the  mountain-creeks  of 
the  Rodriguez  Pass  and  other  parts  of  the  Blue  Mountains,  and 
also  the  Heathcote  Creek  and  Woronora  River  in  the  Illawarra 
district,  (the  places  where  I  studied  this  species)  are  remarkable 
in  consisting  almost  entirely  of  .solid  bed-rock.  The  detached 
rocks  and  boulders  are  mostly  of  great  size,  and  quite  immovable. 
There  were  none  of  the  flat  or  rounded  rocks  of  medium  size  that 
so  often  occur  in  rapid  streams.      I  made  it  my  object  to  search 

"These  Proceedings,  1909,  xxxiv.,  p. 370. 
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for  these  latter,  in  the  hope  that,  by  turning  one  of  them  over,  I 
might  find  the  larva  clinging  to  the  underside.  During  two 
visits  to  Heathcote  with  a  friend,  our  united  efforts  succeeded  in 
overturning  several  large  boulders,  but  without  any  sign  of  the 
larva;  if  it  were  there,  it  either  got  washed  off  in  the  swirl  of 
water,  or  succeeded  in  escaping  before  we  overturned  the  rock. 
However,  fortune  at  last  came  my  way.  While  dredging  with  a 
flat,  triangular  net  along  the  smooth  rock-bottom  of  the  creek  at 
Medlow,  i'Aue  Mountains,  just  above  the  lake,  on  November  13th, 
1909,  I  dislodged  a  small  flat  slab  of  rock  into  my  net.  On  the 
underside  of  this  I  found  a  well-grown  larva  of  B.  lestoides  This 
is  the  only  larva  of  this  species  that  I  have  ever  found.  A  figure 
of  it  is  given  in  Plate  xix.,  fig.l.  I  kept  this  in  a  small  jar 
until  the  beginning  of  January,  1910.  It  fed  well,  and  usually 
sat  still  at  the  base  of  a  stick.  It  showed  very  little  activity,  and 
its  huge  caudal  gills  seemed  to  be  very  cumbersome,  and  much  in 
the  way  when  it  was  moving.  About  the  beginning  of  December 
it  changed  its  skin.  When  it  appeared  to  be  full-fed,  I  killed  it 
with  chloroform,  carefully  extracted  the  gizzard,  and  mounted  it 
in  alcohol.     A  description  of  this  larva  is  given  below. 

On  December  14th,  1910,  during  my  collecting  trip  to  the 
north-west  of  New  South  Wales,  I  visited  Rocky  Creek,  near 
Caroda,  on  the  edge  of  the  Nandewar  Ranges.  This  is  a  splendid 
collecting  ground,  and  I  found  the  beautiful  B.  nympho'ides,  n.sp., 
in  sufficient  numbers  to  lead  me  to  hope  that  I  might  obtain  the 
larva.  At  the  point  where  I  struck  the  creek,  just  above  some 
big  falls,  the  bed  consisted  of  solid  basaltic  rock,  with  huge 
vertical-sided  boulders  standing  up  in  many  places.  I  carefully 
searched  the  sides  and  crevices  of  these  rocks,  and  obtained  two 
cast-skins,  but  no  living  nymphs  Further  up,  the  character  of 
the  creek  changed,  and  I  found  a  long  stretch  of  clear  water 
rippling  over  small  rocks  and  pebbles.  Here  the  creek  was  over- 
hung with  green  trees  and  bushes.  In  such  a  setting,  this 
glorious  new  Diphlehia,  resting  on  rocks,  skimming  the  surface  of 
the  water,  or  perching,  several  in  a  row,  along  the  outstretched, 
bare  branches  of  shrubs,  made  a  picture  that  I  shall  never  forget. 
On  one  horizontal  bough,  I  counted  no  less  than  seven  brilliantly- 
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coloured  males,  perched  about  a  foot  apart,  and  all  sitting;  in 
exactly  the  same  attitude,  with  wings  outspread  iiorizontally, 
body  held  straight  out,  also  Iiorizontally,  and  at  an  angle  of  about 
60°  to  the  bough. 

In  this  part  of  the  creek,  the  rocks  were  easily  lifted  and  over- 
turned. At  the  very  first  try,  I  found  two  full-fed  larvaj  under  a 
fair-sized  rock.  The  next  dozen  rocks  or  so  yielded  nothing,  and 
then,  on  a  smaller  rock,  I  found  a  peculiar  Aeschnid  larva  that 
seemed  to  be  Caliceschna  conspersa.  Somewhat  higher  up  the 
creek,  under  some  rocks  only  hal^-covered  by  water,  I  took  three 
more  Dip/debia-lsirvse.  Having  examined  some  fifty  or  sixty 
rocks  during  the  afternoon,  I  finished  up  with  seventeen  Diphlebia 
larv;¥,  all  nearly  full  fed,  and  four  Aeschnid  larva;.  Besides  these, 
I  found  two  female  Diphlebia  emerging,  and  observed  no  less  than 
three  of  them  ovipositing  under  the  water,  just  in  the  same  way 
as  I  have  already  described  for  the  female  of  D.  lestoides.  The 
eggs  were  found  in  the  tissues  of  the  water-weed,  and  were  of  the 
same  size  and  shape  as  those  of  D.  lestoides  already  described.  I 
also  spent  some  time  looking  for  young  larvae,  and  found  over  a 
dozen,  from  about  2  to  6  mm.  in  length,  on  various  rocks.  Some 
of  these  young  larvae  were  on  the  same  rocks  as  the  full-fed  larvae, 
and  I  think  it  is  quite  likely  that  the  earliest-hatched  of  the  new 
brood  fall  victims  in  large  numbers  to  the  rapacity  of  the  later 
members  of  the  old  brood. 

The  young  larvae  were  of  a  pale  semitransparent  whitish  colour, 
with  narrow  gills;  in  appearance,  almost  exactly  like  the  young 
larva  of  D.  lestoides  figured  in  my  former  paper  {q.v.  p. 376  and 
fig.4).  They  were  fairly  active,  running  away  and  hiding  in 
small  crevices  and  depressions  in  the  rocks.  Unfortunately  it 
was  impossible  to  keep  any  of  these  alive  during  the  long  rough 
journey  back  to  Sydney,  so  that  I  was  unable  to  follow  up  the 
changes  through  the  different  stages  of  growth.  By  the  time  the 
larva  has  grown  to  a  considerable  size,  the  colour  has  become  a 
dark  shining  greyish-ljlack.  I  was  particularly  struck  with  the 
helplessness  of  the  larger  larvae  as  soon  as  they  were  lifted  out  of 
the  water.  Their  huge,  cumbersome,  caudal  gills  made  it  almost 
impossible  fur  them  to  get  along,  for  they  stuck  to  the  wet  rock, 
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SO  that  the  larvae  could  only  crawl  slowly  and  helplessly  along, 
trying  always,  like  an  iguana,  to  get  on  the  side  of  the  rock  away 
from  me.  I  tried  several  times  to  see  how  they  behaved  under 
water.  To  do  this,  I  took  a  rock  to  which  a  larva  was  clinging, 
and  lowered  it  gently  into  the  water,  watching  the  larva  care- 
fully. I  found  that,  under  water,  they  could  move  with  more 
rapidity,  l)ut  I  was  easily  aWle  to  follow  them  with  my  hand,  and 
catch  them  again  merely  by  feeling  for  them.  Occasionally  one 
got  detached  from  a  stone,  when  it  would  spread  out  its  legs  and 
caudal  gills,  and  rock  itself  slowly  to  and  fro,  gradually  sinking 
the  while.  These  observations  satisfied  me  that  the  larva  was 
purely  a  rock-liver,  and  that,  once  detached  from  its  refuge,  it 
was  a  hopelessly  clumsy  creature.  As  was  evident  from  the  form 
of  the  legs  and  abdomen  even  in  the  exuvije,  the  whole  insect  is 
built  so  as  to  be  able  to  cling  flatly  and  closely  to  the  rock-surface, 
where  it  is  able  to  lie  concealed,  and  capture  its  prey  in  the 
running  water. 

The  emergence  of  D.  nymphdides  is  very  similar  to  that  of 
Atistrogomphjis  heteroelitus,  a  species  which  was  emerging  in 
great  numbers  on  the  same  creek.  Both  larvae  climb  up  the 
rocks,  just  above  water-level,  and  emerge  there,  only  the  Diphlebia 
prefers  the  vertical  or  overhanging  surfaces,  facing  down-stream, 
so  as  to  be  away  from  the  current;  while  the  Austrogomphus 
usually  chooses  a  more  slanting  surface,  often  on  the  up-stream 
side,  so  that  it  gets  washed  by  the  little  wavelets  and  ripples,  and 
is  thus  apparently  helped  upwards  along  the  rock  The  newly 
emerged  insects,  in  both  cases,  rest  only  just  out  of  reach  of  the 
water,  and  fly  straight  off  into  the  bush  as  soon  as  their  wings 
are  dry  enough. 

Three  of  the  larvai  which  I  took,  emerged  during  the  following 
week.  They  were  placed  in  wide-mouthed  bottles  half-filled  with 
water,  and  with  sticks  to  climb  up  Two  of  them  emerged  with 
the  exuviae  partly  under  the  water;  the  third  climbed  about  two 
inches  al)ove  the  water.  All  three  were  females.  This  leads  me 
to  believe  that  the  males  emerge  considerably  earlier,  on  the 
whole,  than  the  females;  and  certainly  their  colouration,  at  the 
date  of  my  visit,  suggested  that  they  were  the  mure  mature. 
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Having  thus  filled  in  the  gaps  in  our  knowledge  in  the  life- 
histories  of  two  species  of  this  interesting  genus,  it  remains  to 
give  descriptions  of  the  full-fed  larvae,  and  to  indicate  their  specific 
differences. 

Description  of  Nymph  of  Diphlebia  I esto'ides  (P\a,te  xix.,  fig-l). 

Total  lenyth  33  mm. 

Colour  dark  brown,  somewhat  paler  on  legs ;  head  and  cau- 
dal gills  almost  black.  Head  4-5  long  by  5-6  mm.  wide. 
Eyes  black,  rounded,  widely  separated ;  postocular  lobes  well 
rounded,  slightly  rough ;  just  in  front  and  below  each  eye  is 
a  series  of  six  or  seven  sharp  spines,  which  can  be  seen  pro- 
jecting from  under  the  front  border  of  the  eye.  Frontal  shelf 
rS  long  by  3  mm.  wide,  prominent.  The  huge  labium,  already 
fully  described  in  my  former  paper  (p.  378,  and  fig.  2),  pro- 
jects beyond  and  on  each  side  of  the  front.  Antenna;  (fig.  5 
of  former  paper)  long  and  slender,  5-7  mm.  in  the  specimen 
under  description.  Ocelli  pale  whitish,  quite  conspicuous. 
Thorax:  profhoraj:,  1-5  long  by  4-5  mm.  wide,  well  de- 
veloped, lateral  lobes  spiny,  not  angulated,  their  shape  being 
rather  bluntly  sub-triangular,  with  the  tip  rounded  off. 
Meso-  and  metathorax  5  mm.  wide;  wing-cases  7  mm.  long; 
hind  wing-case  1-2  mm.  wide;  reaching  to  end  of  fifth  abdo- 
minal segment.  Legs:  femora  flat  and  rather  broad, 
smooth,  those  of  fore  and  middle  legs  resting  in  a  horizontal 
plane,  but  those  of  the  hind-legs  raised  into  a  nearly  vertical 
plane;  measurement,  fore  5-5,  middle  6,  hind  9  mm.  Tibia' 
narrow,  rounded,  smooth;  about  6  mm.  long  on  all  legs;  tarsi 
short,  fore  1 '8,  middle  2-6,  hind  3-2  mm.  Abdomen  rather 
short,  12  mm.  ;  4  mm.  wide  at  base,  tapering  to  2  mm.  at 
segment  10.  Each  segment  has  a  finely  pitted,  dorsal  surface, 
but  appears  rather  smooth  and  shiny ;  colour  dark  brown  with 
no  pattern.  Caudal  Gills:  median  10-5,  laterals  11-5 
mm.,  each.  The  laterals  lie  in  one  plane  pressing  against  the 
rock,  but  the  median  gill  is  held  at  a  slight  slant  above  them  ; 
when  crawling,  however,  the  median  gill  is  often  depressed 
so  as  to  be  almost  level  with  the  other  two.    All  three  gills  arc 
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stronr/Jy  friqiirfraf,  the  laterals  being  about  2-5  mm.  broad  at 
their  greatest  breadth,  the  median  slightly  narrower.  The 
last  3  mm.  of  each  gill  consist  of  an  attenuated  tail,  carrying 
some  long  irregular  hairs.  Colour  a  very  dark  brown.  (Plate 
xix.,  fig.  3). 

Hab. — Medlow,  Blue  Mountains,  N.S.W.  A  unique  speci- 
men, taken  November  13th,   1909. 

Larval  Type:  the  above  unique  specimen  is  in  my 
collection. 

Description  of  Nym2)h  of  Diphlebia  nymjjho'ides.  (Plate  xix., 

fig.  2). 

This  nymph  is  so  similar  in  general  appearance  to  that  of 
D.  lestoides,  that  it  is  only  necessary  to  give  the  chief  mea- 
surements, and  to  indicate  the  specific  differences.  The 
general  colour  is  blackish  above,  dull-greyish  beneath.  This 
is  of  interest,  as  the  basaltic  rocks  at  Rocky  Creek  are  grey  or 
blackish,  wiiile  the  sandstone  of  the  Medlow  Creek  is  brown. 
Thus  the  colour  of  the  larva  approximates  closely  to  that  of 
the  rock  it  inhabits.  The  nymph  is  slightly  smaller  than  that 
of  D.  lestoides;  total  length  30-32  mm.  Head  somewhat  nar- 
rower, about  5  mm.  wide.  Antennce  5  mm.,  basal  joint  and 
base  of  second  joint  spiny ;  basal  half  of  second  joints  and 
bases  and  tips  of  joints  2-5  white,  not  black  (Plate  xix., 
fig.  7).  Thorax  and  abdomen  very  similar  to  those  of  D.  les- 
toides. Caudal  [/ills  slightly  narrower;  laterals  10  mm., 
median  9  mm.,  with  tails  only  2  mm.  long;  shorter,  thicker, 
and  hairier  than  in  D.  lestoides.  Fore-legs  mueh  smaller  than 
in  D.  lestoides,  the  femur  being  4  mm.,  and  the  tibia  scarcely 
5  mm.  long.  Upper  surface  of  head  and  thorax  strongly 
pitted  all  over;  abdomen  slightly  less  pitted. 

A  comparison  of  the  tibia  of  the  two  species  shews  some 
small  differences.  In  D.  nympho'ides  (Plate  xix.,  fig.  4)  the 
lateral  lobes  are  not  quite  so  long  as  in  D.  lestoides  (my  former 
paper,  fig.  2) ;  and  the  innermost  of  the  four  teeth  is  not 
pointed,     but    somewhat    blunt    and    nodding ;    the    spines   or 
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thick  short  hairs  on  the  outer  border  are  less  regular  ;  and  the 
median  lobe  of  the  nientum  is  less  indented  and  a  little  less 
prominent. 

JInh. — Rocky  Creek,  Caroda,  N.S.W.  Taken  December 
14th,  1910. 

Larval    Type  and  co-types  in  my  collection. 

Tlie  Structure  of  the  Larval  Gizzard. 

I  have  examined  the  gizzard  of  the  larvae  of  both  species, 
and,  as  might  be  expected,  there  is  very  little  difference.  The 
dentition  is  arranged  in  sixteen  fields  or  folds,  eight  of  these 
being  "major"  folds  and  eight  "minor."  The  gizzard  of  D. 
lestohhs  shews  considerably  greater  regularity  in  the  number 
of  teeth  on  a  fold  than  does  that  of  D.  nipnphn'ides.  Each 
fold  is  of  considerable  length,  about  1  mm.  in  actual  size,  so 
that,  in  a  "minor"  fold,  the  teeth  lie  in  a  single  longitudinal 
line,  while,  in  a  "major"  fold,  the  teeth  (a  greater  number) 
lie  also  in  a  longitudinal  line,  with  a  tendency  to  forming  two 
lines  at  the  upper  end.  In  the  gizzard  of  D.  lest  old  es,  the 
major  folds  each  contained  11-12  teeth,  the  minor  8-9.  In 
that  of  D.  nympho'ides,  the  major  folds  contained  from  11-14- 
and  the  minor  from  4-7,  with  one  minor  fold  containing  8 
teeth,  and  one  very  tiny  extra  tooth.  Representing  these  tiny 
extra  teeth  by  \,  the  teeth  in  this  gizzard,  taking  the  folds 
in  order,  were  7,  11,  8^,,  12,  7,  13,  6,  11,  5,  11,  4,  Uh,  5, 
13,  4,  11.  In  D.  lesto'ides,  I  noticed  several  isolated  teeth 
lying  low  down  outside  the  main  folds;  as  many  as  three  of  these 
lay  between  two  consecutive  folds  (see  figure).  In  D.  vym- 
jih Okies,  I  found  only  one  isolated  tooth  in  the  whole  gizzard. 
By  comparing  the  figures  given  of  one-half  of  each  of  the 
above  gizzards,  the  greater  irregularity  of  that  of  D.  nym- 
phoTdes  is  very  evident.  I  should  not  like,  however,  to  sug- 
gest that  this  difference  is  specifically  constant,  as  I  have 
examined  only  one  gizzard  of  each  species.  Bearing  in  mind 
tne  extraordinary  difference  in   the   number  of  teeth  in   the 
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two  gizzards  of  FeUiJura  (iniantea  Leach,  described  by  me  in 
a  former  paper,  we  should  be  content,  I  think,  to  regard 
variations  in  the  actual  number  of  teeth  on  a  fold  as  purely 
individualistic. 

The  type  of  longitudinal  fold  exhibited  in  these  gizzards  is, 
I  believe,  found  in  other  Calopteryyid  larvae  whose  gizzaixls 
have  been  examined.  A  somewhat  similar  longitudinal  ar- 
rangement exists  in  the  Gomphine  larvae;  but,  in  these,  there 
are  only  four  folds,  each  containing  a  great  many  teeth,  and 
shewing  as  many  as  three  or  four  abreast  on  the  upper  por- 
tions. In  the  Aiiisopfera,  it  is  certainly  true  that  the  larval 
gizzards  determine  the  separation  of  the  main  groups,  there 
being  so  far  four  main  types  known,  viz.,  the  Lihelhdid 
(Libellulino-Corduline),  ^'Esch^iine,  Gomphine,  and  Petaln- 
rine.  If  these  are  really  four  coordinate  groups  (a  position 
which,  I  believe,  could  be  easily  maintained,  and  strengthened 
by  many  cogent  arguments),  we  should  seek  to  apply  the  same 
test  to  our  admittedly  unsatisfactory  Zyyopterous  classifica- 
tion. I  should  like,  therefore,  to  put  it  upon  record  now, 
though  the  elaboration  of  the  facts  must  be  left  to  later 
papers,  that  I  have  found  the  Diphlebia-iovm  of  gizzard  to 
exist  also  in  Argiolestes  and  Isosticta  amongst  the  Agrionidce, 
though  the  gizzards  of  the  legions  Agrion  and  Lesfes  of  de 
Selys  are  absolutely  different.  These  facts  suggest  that  the 
present  Agrionidce  are  a  collection  of  strongly  asthenogenetic 
forms  descended  along  severed  main  lines  from  more  abun- 
dantly nervured  insects,  of  which  the  present-da}'  Caloptery- 
gidce  may  represent,  fairly  closely,  various  stages  of  descent. 
In  this  manner,  we  can  trace,  from  a  common  ancestor,  in 
descending  asthenogenetric  order,  the  single  group-line /^/y;/'- 
lehia — Argiolestes — ' Isosticta,  thoMgh.  we  cannot  perhaps  regard 
any  single  one  of  these  three  genera  as  lying  in  the  direct  line 
of  descent  of  the  group ;  that  direct  line  having  most  pro- 
bably been  lost.  It  may  be  added  that  the  main  structure 
and  habits  of  the  larvae  of  these  three  genera,  their  caudal 
gills  and  their  labia  in  particular,  agree  with  this  view.     Wo 


BY  R.  J.  TILLYARK.  GOl 

thus  get  a  beginning  of  an  insight  into  a  natural  scheme  of 
classification  for  the  Zi/fjopfera,  by  means  of  which  we  may 
at  last  hope  to  separate  fairly  accurately,  into  coordinate 
groups,  that  great  mass  of  asthenogenetic  forms  whose  wing- 
venation  has  converged  so  remarkably,  from  widely  different 
ancestral  types,  to  one  single  petiolate  wing-form. 

In  making  the  above  statement,  I  am  aware  that  I  am 
traversing  the  received  opinions  of  many  profound  stiidents 
of  the  O(]oii(it(i.  If  the  above  natural  scheme  be  carried  out, 
it  can  scarcely  fail  to  indicate  forms  such  as  Hemiphli'hia, 
Selysionevrd,  and  a  mass  of  genera  in  the  legion  Protoneura, 
not  as  highly  archaic  remnants,  but  as  strongly  specialised 
asthenogenetic  or  reduction-forms,  many  of  which  must  be 
regarded  as  the  most  advanced  Zygo'pterid  types  ever  formed. 
A  careful  study  of  Tlemiphlehia  will,  I  believe,  reveal  that 
this  is  actually  the  case,  and  that  the  loss  of  the  basal  cross- 
vein  in  the  quadrilateral  of  the  fore-wing  is  the  last  and  most 
advanced  reduction-stage  ever  reached  by  any  Zi/r/opfe?'ous 
dragonfly :  instead  of  being,  as  has  been  heretofore  main- 
tained, a  remnant  of  an  exceedingly  archaic  formation.  It 
is  time  now,  at  any  rate,  that  students  of  Odonata  should 
refuse  to  be  content  with  wing-venational  studies  only — 
though  these  must  always  play  a  most  prominent  part  in  all 
satisfactory  schemes  of  classification — and  that  the  evidence 
afforded  by  life-history  studies,  larval  gizzards,  and  labia 
should  be  more  carefully  sought  after,  so  that  our  knowledge 
of  the  OdoiKita  may  be  made  more  complete  and  satisfactory. 

Returning  to  the  genus  Diphlehia,  it  may  be  remarked 
that,  though  we  must  regard  all  Calopteryf/idce  as  more  or  less 
archaic  in  some  degree,  there  is  strong  evidence  that  Diphlehia 
is  one  of  the  most  advanced  types  in  the  family.  It  has 
evidently  progressed  far  along  the  zygoterous  line  of  advance, 
the  amount  of  reduction  of  the  prae-nodal  area  being  very 
great  for  a  C'alopten/yid .  Of  the  six  remaining  antenodals, 
tiro  Old//  are  continuous  across  the  subcostal  space.  I  think, 
too,   that  the   practical   fusion   of   the   subcubital   and   radio- 
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median  nei'vures  in  the  wing  of  J).  ni//>ipho'ides  cf  is  a  strong 
proof  of  specialisation  being  successful  in  this  genus.  Who 
knows  but  that,  in  some  far  remote  past  age,  an  ancestor  of 
the  whole  of  the  present  Odniiafa  brought  about  the  fusing 
of  the  radius  and  median  nervures  in  the  same  manner !  One 
may  wonder  even  that  a  petiolat-;  wing  with  only  four  main 
basal  nervures,  subcubitus  +  radius  +  median  forming  an  exceed- 
ingly strong  second  nervure,  has  not  taken  its  place  amongst  the 
more  highly  specialised  and  successful  zygopterous  types  of  the 
present  daj'. 

Revision  of  the  Genei^ie  Definition . 

The  characters  of  the  genus,  as  defined  by  de  Selys,  need 
some  slight  modification,  in  order  to  include  the  four  closely 
allied  species  now  known.  De  Selys  states,  for  instance,  that 
in  Dijihlehifi,  there  are  sectors  interposed  between  M4  and 
Cu,.  I  find  this  to  be  the  case  only  in  a  few  of  my  specimens 
of  D.  lestoules,  and  then  usually  in  the  hind-wing.  The 
divergence  of  M^  and  Cu^  towards  the  margin  of  the  wing 
results  in  an  increase  of  the  number  of  cell-rows  from  one  to 
two,  and  finally  to  three  or  four  at  the  wing-margin  (Plate 
XX.,  fig.  1),  but  the  borders  of  the  rows  are  not  usually 
straightened  out  into  a  true  sector,  but  remain  in  the  less 
specialised  condition  shewn  in  the  figure.  This  generic  charac- 
ter, therefore,  needs  revision.  Another  point  is  the  position 
of  departure  of  M„  from  Mj.  In  most  of  my  series,  of  all 
four  species,  M^  continues  in  an  almost  unbroken  curve  from 
the  nodus  itself,  though  in  some  specimens  there  is  a  distinct, 
but  not  very  sharp,  break  at  the  join.  A  third  point  is  that 
de  Selys  describes  the  male  superior  appendages  as  "semi-cir- 
culaires,  simples."  This  coiild  hardly  include  the  peculiarly 
shaped  appendages  of  D.  hi/hrido'/des  with  their  large  inferior 
spine.  Again,  de  Selys  says  that  the  nodus  in  Dijihlehia  is 
placed  a  little  less  than  one-half  the  wing-distance  from  the 
base  of  the  wing.     Taking  D.   niimjilio'irles,  the  nodus  is  onlv 
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13  mm.  from  the  base,  whereas  the  total  length  is  31  mm., 
which  seems  to  me  rather  too  much  for  the  "little,  less," 
though  that  is  only  a  personal  opinion. 

Further  points  of  great  importance,  which  differentiate 
this  genus  from  Devadatta  and  all  other  Calojyterygme  genera, 
and  shew  it  to  be  a  close  approximation  to  Lestes,  are  the 
absolute  elimination  of  all  cross-nervures  in  (a)  the  post- 
costal  space  above  the  petiolate  anal  vein,  and  (b)  the  whole 
space  lying  below  R,  from  the  arculus  to  the  nodus.  [In  this 
connection  it  is  also  interesting  to  note  that  the  position  of 
the  oblique  vein  is  very  variable  in  this  genus.  It  is  usually 
the  fliird  cross-vein  from  the  join  of  Mj  with  M3  (see  figure), 
but  is  not  infrequently  the  fifth,  and  sometimes  the  fourth.] 
This  line  of  specialisation,  if  continued  until  all  but  the  first 
two  antenodals  were  eliminated,  the  quadrilateral  depressed 
and  narrowed,  and  the  distance  between  the  arculus  and 
nodus  considerably  lessened,  would  give  us  a  close  approach 
to  a  true  Lestine  wing. 

The  generic  characters,  amended  on  the  above  lines,  will 
now  be  as  follows — Two  antenodals  only,  viz.,  the  one  before 
and  the  one  above  the  arculus,  continued  into  the  subcostal 
space.  Quadrilateral,  basilar  space,  postcostal  space  as  far 
as  the  petiolation  of  the  wing,  and  the  whole  of  the  space 
below  the  radius  from  the  arculus  to  the  nodus,  free.  Nodus 
lying  at  a  distance  less  than  one-half  but  greater  than  one- 
third  of  the  whole  wing-length,  from  the  wing-base.  M„ 
departing  from  ^^■^  under  or  very  close  to  the  nodus.  M^  and 
Cui  diverging  from  one  another  slightly  as  they  proceed  to 
the  wing-margin  :  a  single  row  of  cells  at  first  between  them, 
increasing  to  three  or  more  rows,  with  or  without  distinct 
sectors.  Superior  appendages  of  male  forcipate.  Colour  of 
male  bright  blue,  with  more  or  less  black  markings.  Wings 
either  clear  or  more  or  less  barred  or  shaded. 

Type,  Diphlebia  lesto'ides,  Selys. 
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EXPLANATION  OF  PLATES  XIX.-XX. 

Plate  xix. 

Fig.  1. — Nymph  of  Diphlehia  hstoldes  Selys  (  x  If). 

Fig. 2.  — Nymph  of  Diphlehia  nympho'ides,  n.sp. (  x  If), 

Fig.  3.  — Caudal  gills  of  nymph  of  D.  lestoides  8elys  (  x  3^). 

Fig. 4. — Left  lateral  lobe  and  part  of  mentum  of  labium  of  nymph  of  D. 

nympho'ides,  n.sp.(  x  12). 
Fig. 5. — One-lialf  of  larval  gizzard  of  D.  lestoldes  Selys  (  x  30). 
Fig. 6. — One-half  of  larval  gizzard  of  D.  nyynphoides,  n.sp.(  x  30). 
Fig. 7. — Antenna  of  nymph  of  D.  nympho'ides,  n.sp.  (  x  9). 
Fig.  8. — Set  of  spines  under  front  border  of  eye  in  nymph  of  D.  nympho'ides, 

n.sp.{  x  7). 
Fig. 9. — Head  of  D.  lestoides  ?,  Selys,  imago,  to  shew  epicranial  pattern 

(x4i). 
Fig.  10. — Head  of  D.  eupheo'idea  9,  Tillyard,   imago,  to  shew  epicranial 

pattern  (  x  4|). 
Fig.  11.  —  D.  nympho'ides 'i  ,  n.sp.,  imago,  to  slievv  epicranial  pattern  (  x  4^). 
[N.B. — Figs. 9-11  are  only  intended  to  shew  the  epicranial  pattern,  and 
should  not  be  taken  as  accurate  in  otlier  details.] 

Plate  XX. 

Fig. 1.— Basal  half  of  fore-wing  of  Diphlehia  nymphoides,  n.sp.,  S  (x5). 
Fig.2. — Appendages  of  D.  lestoides  Selys  i  ;  a,  dorsal;  h,  profile-view(  x  10). 
Fig.3. — Appendages  of  D.  euphceoides  Tillyard  J  ;  a,  dorsal,  b,  profile-view 

(xlO). 
Fig.4. — Appendages  of  D.  nympho'ides,  n.sp.,  i  ;  a,  dorsal,  h,  profile-view 

(xlO). 
Fig. 5. — Appendages  of   D.  hybrido'ides,  n.sp.,  S  ;  a,  dorsal,  h,  profile-view 

(  X  10). 
Fig.  6.-  Colour-pattern  of  abdomen  of  D.  lestoiden  S  ;  «,  an  individual  from 

Jindabyne,  N.S.  W.;  h,  an   individual  from  Heathcote,  Illawarra, 

N.S.W.(x2). 
Fig.  7. — Colour-pattern  of  abdomen  of  D.  euphoeo'ides  S  {x2). 
Fig.  8. — Colour-pattern  of  abdomen  of  D.  nympho'ides  S  {  x  2). 
Fig. 9. — Colour-pattern  of  abdomen  of  D.  hybrido'ides  S  (  x  2). 

[N.B. — Figs. 6-9  represent  a  jet-black  pattern  on  a  l)rilliant  blue  ground.] 
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ORDINARY  MONTHLY  MEETING. 

October  25th,  1911. 

^Ir.  W.  W.  Froggatt,  F.L.S.,  President,  in  the  Chair. 

The  President  announced  that  the  Council  was  prepared  to 
receive  applications  for  three  Linnean  Macleay  Fellowships, 
tenable  for  one  year  from  April  1st,  1912,  from  qualified  Candi- 
dates. Applications  should  be  in  the  hands  of  the  Secretar}'  on 
or  before  30th  November,  1911,  who  will  afford  all  necessary 
information  to  intending  Candidates. 

The  Donations  and  Exchanges  received  since  the  previous 
Monthly  Meeting  (27th  September,  191  Ij,  amounting  to  14  Vols., 
Q8  Parts  or  Nos.,  6  Bulletins,  2  Reports,  and  9  Pamphlets, 
received  from  51  Societies,  ikc  ,  and  two  Individuals,  were  laid 
upon  the  table. 


NOTES    AND    EXHIBITS. 

Mr.  David  G.  Stead  exhibited  a  living  male  and  a  female 
example  of  the  Oyster  Blenny,  Petroscirtes  anolius  {Cuv.  et  Val.) 
originally  from  Broken  Bay,  which  he  had  kept  alive  (among 
othei's)for  the  past  twelve  months  in  a  small  saltwater  aquarium. 
This  interesting  fish  is  found  in  and  about  oyster-shells  along 
the  coast  of  New  South  Wales,  among  which  they  spend  their 
lives.  Their  eggs  are  deposited  in  the  shells,  and  are  closely 
watched  over  by  the  parents,  the  male  being  very  bellicose.  The 
mature  male  (alive)  has  the  curious  Cassowary-like  helmet  on  the 
head.  This  has  been  described  as  a  specific  character,  but  it  is 
purely  sexual.  Immature  males,  like  the  females,  do  not  possess 
this  character.  Mr.  Stead  also  drew  attention  to  the  mode  of 
progression^  showing  that  they  moved  in  a  normal  manner  forward. 
Mr.  J.  D.  Ogilby  had  mentioned (Proc.  Roy.  Soc.  Queensland, 
xxiii.,p.5-l,  191  1 )  that  these  fishes  "never  willingly  moved  forward 
in  the  usual  manner  of  the  class,  but  invariably  retrograde."     Mr. 
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Stead  had  found  that  though  they  very  frequently  retrograded, 
they  quite  commonly  move  forward,  as  did  those  exhibited. 
Several  oyster-shells,  showing  a  deposit  of  spawn  of  this  species, 
were  also  shown. 

Mr.  A.  McCuUoch  exhibited,  by  permission  of  the  Curator  of 
the  Australian  Museum,  six  Queensland  fishes  which  appear  to 
be  new  records  for  Australia  —GaUyodon  pyrrhostethus  Richard- 
son, from  Dunk  Island,  near  Cairns  :  Scarichthys  auritns  Kuhl  k 
Van  Hasselt,  Stethojulis  kalosovia  Bleeker,  Balistes  chrysopteriis 
Bloch  &  Schneider,  and  Tetraodon  nigroj^unctatus  Bloch  & 
Schneider,  from  Murray  Island,  Torres  Strait;  Zonogohius  semi- 
doliatus  Cuv.  &,  Val.,  from  Dunk  Islaufl,  and  Masthead  Island  nflf 
Port  Curtis. 

Mr.  Whitelegge  showed  fresh  specimens  of  Utricnlaria  fiexuosa 
Vahl,  the  submerged  leaves  interspersed  with  utricles,  from 
Wooli  Creek,  Cook's  River;  the  beautiful  retiform  alga,  Hydro- 
dictyon  utriculatum  Roth,  from  the  Ascot  Racecourse;  and  an 
uncommon  Hepatic,  Anthoceros  gracilis,  from  Vaucluse. 

M  r.  E  Cheel  exhibited  a  number  of  interesting  fungi,  including 
—  HELVELLACEiE:  MorcheUa  esculenta  Dill.,  Botanic  Gardens, 
Sydney(E.  Bennett;  October,  1911) — Pkzizack;.^  :  Peziza  vesicu- 
losa Bull.,  Zoological  Gardens,  Moore  Park  (A.  S.  Le  Souef ;  Sep- 
tember, 1911) — Mollisiace.e:  Psendopeziza  trifolii  Fckl.;  on 
leaves  of  Trifoli'ihvi  pratense  Linn.;  Ohakune,  New  Zealand;  and 
Franklin,  Tasmania  (E.  Cheel).  P.  medicaginis  Sacc;  on  leaves 
of  Mediciigo  sativa;  Penshurst(E.  Cheel;  June,  1911) — Dothi- 
diacKjE:  /'hyllachora  graminis  Pers.;  on  leaves  of  S2}orobohis 
Lindleyi  Benth.;  Inglewood,  Queensland  (J.  L.  Boorman):  and  on 
Zoysia  pungens  Willd.;  Narrabeen(E.  Cheel);  Centennial  Park 
(A.  A.  Hamilton)  —  Ustilaginace^e  :  Sorosporium  cryptum 
McAlp.;  on  inflorescence  of  Panicum  efiusum  R.Br.;  Cooma(W. 
Bauerlen);  Menah  tu«  Mudgee(G.  Campbell).  Ustilago  broniivora 
F.v.M.;  on  Prairie-grass,  Bromus  unioloides  H.  B.  &  K.:  Mudgee 
(J.  D.  Cox);  Lismore (Manager  of  WoUongbar  Experiment  Farm); 
Cook's  River(A.  A.  Hamilton);  Hawkesbury  College,  Richmond 
(W.  M.  Carne) — PucciNiACEiE :  Aecidium  soleniiforme  Berk.;  on 

[Printed  off  6th  February,  1912.] 
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leaves  of  Oxylohium  f.rilohatum  F.v.M.;  Katooinba  (J.  H. 
Camfield).  Aec.  eburnetiin  Mo  Alp. ;  on  pods  of  Bossupa  hrtero- 
phi/lla  Vent.;  Kogarah(J.  H.  CainHeld);  and  on  />'.  intern pliijUa 
Sill.;  ToiTiiii,'ton,  N.S.  W.  (J.  L.  Boonnaii).  Urvmyce.a  thdy- 
niifr(r  Me  Alp.;  on  leaves  of  Thdymitra  nudd  K.Bi. ;  Castle 
Hill,  near  Pai-i-amatta(A.  A.  Hamilton;  October,  1911).  U. 
trifolii  Wint.;  on  leaves  and  petioles  of  Trifolium  iilonipratunn 
Linn.;  Penshurst(E.  Clieel;  July-October,  1911).  l\iccl)ua 
saccardoi  Ludw.;  ;ecidiospore-sta<^e,  on  leaves  of  Goodenin  hellidi- 
folia  Sm.;  Leurai'A.  A.  Hamilton;  December,  1910).  P.  biir- 
chardi(f  8acc.;  on  stems  of  Burchardia  uinhellata  R.Br.;  Chel- 
tenham(A.  A.  Hamilton;  September,  1911) — NiDULARiACEiE  : 
Sph(frob<>fus  stellatus  Tode;  on  dead  wood;  Botanic  (;lardens(E. 
Bennett;  January,  1911) — Tulostomace.e:  Baftarrea  jjhal/oidfs 
Dicks.;  Cobar(L.  Abrahams;  September,  1911) — Phalloidi-le  : 
Anthurtis  asero'efarmis  Lloyd;  Mount  Royal  Range,  Scone(W.  V. 
Haynes;  April,  1910) — Dematiack.e:  Helminthosporium  Ravendll 
Curt.;  on  inflorescence  of  itporobolns  indicium  R.Br.;  Hawkesbury 
College,  Richmond(W.  M.  Carne;  March,  191 1 );  Penshurst(E. 
Cheel;  March,  1911)  -Specimens  of  fresh  peach-twigs  were  also 
exhibited,  showing  sucker-branches  which  had  been  allowed  to 
spring  up  below  the  graft  or  bud,  very  badly  infested  with  the 
"Peach  Leaf  Curl " (Exoascus  deformans  Fckl.),  whilst  the 
braiiches  or  twigs  of  the  "  Muir  "  itself  showed  no  signs  of  the 
disease. 

Mr.  Mai<lpn  sent,  for  exhibition,  specimens  in  formalin,  and  a 
coloured  drawing  of  the  curious,  diminutive  .saprophyte,  Thisniia 
Rodwayi  F.v.M.,  (N.O.  Bnri)uiiiniai'P(v)  forwarded  by  Mr. 
Rod  way,  from  Tasmania. 

Mr.  Fred  Turner  exhibited  and  offered  observations  on  Era- 
yrostis  major  Host.(syn.  Erayrostis  po<f aides  vai'.  meyastachya 
A.  Gray),  a  rather  showy  annual  grass  indigenous  to  Europe  and 
Asia;  but  now  acclimatised  in  North-west  New  South  Wales,  and 
reported  to  be  spreading  in  the  Tain  worth  and  adjacent  districts. 
Some  years  ago  the  late  Mr.  George  B.  Gidley  King  called  the 
attention  of  the  exhibitor  to  that  exotic  grass,  which  had  then 
recently  appeared  in  the  pastures  on  Goonoo  Goonoo.     It  is  not 
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considered  of  inucli  value  ivom  an  Australian  stockowner's  point 
of  view.  ErfUfrosfift  nidjor  is  now  naturalised  on  the  American 
continent,  and  in  otlier  warm  countries.  In  some  of  tlie  warmer 
States  of  America,  it  is  ])opularly  called  "Candy-grass,"  but  for 
what  reason  the  exhibitor  did  not  know. 

Mr.  Froggatt  exhil)ited  specimens  of  a  weevil  (^Esiotes  Jeu- 
curus  Pasc.)  in  illustration  of  its  life-history,  and  the  damage  it 
does  to  pine-trees  (Fi)ius  halepensis).  The  species  was  descriVjed 
from  specimens  sent  l)y  Mi'.  Masters,  in  1873,  who  supplied  the 
information  that  it  was  "  a  pest  to  introduced  conifers."  It  is, 
ho\ve\'er,  a  rare  beetle  in  collections,  though,  just  now,  countless 
thousands  of  them  are  to  be  seen,  infesting  an  avenue  of  pines, 
at  8trathfield. 
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CONTIUBUTIONS  TO  OUR  KNOWLEDGE  OF  SOIL- 

FEUTTLTTY. 

iii. —  Bactkkial  Slimes  in  Soil. 

By  R.  Greig-Smith,  D.Sc,  Maclkay  Bactekiologist  to  the 

Society. 

Many  of  the  bacterial  colonies  tliat  develop  upon  plates  of 
saccharine  nutrient  media  after  sowing  with  dilute  suspensions  of 
soil,  contain  slime  or  gum.  As  the  bacteria  that  go  to  form  the 
colony  are  actively  producing  slime  at  the  moment  of  their  isola- 
tion, and  continue  to  do  so,  it  is  reasonable  to  expect  that  they 
were  capable  of  producing  this  (-haracteristic  product  while  they 
were  in  the  soil.  It  is  also  reasonable  to  suppose  that  they  had 
been  producing  slime  in  the  soil  at  no  very  distant  date,  or  else 
the  slime-forming  facult}^  would  have  been  in  abeyance.  With 
this  assumption,  we  should  expect  to  find  bacterial  slimes  in  soils 
if  the  condititms  were  such  as  to  prevent  their  decomposition  by 
other  bacteria. 

The  slimy  colonies  are  various,  and  a  simple  inspection  is 
sufficient  to  show  that  the  bacteria  vary  morphologically  accord- 
ing to  the  colony,  and  that  the  nature  of  the  slimes  is  different. 
Some  are  thin,  others  viscous,  others  gelatinous.  From  a  con- 
siderable experience  with  slime-forming  bacteria,  isolated  from 
the  tissues  of  plants  and  other  material,  I  have  no  hesitation  in 
saying  that  the  majority  of  slime-forming  bacteria  produce 
galactan  as  their  typical  carbohydrate.  With  this  knowledge  to 
work  upon,  it  should  be  easy  to  test  the  matter  and,  if  galactans 
are  found  in  soil,  I  submit  that  we  are  justified  in  assuming  that 
they  have  been  produced  there  by  the  action  of  slime-forming 
bacteria. 

In  soils,  we  expect  to  find  many  varieties  of  carbohych-ates 
resulting  from  the  introduction  or  growth  and  subsecjucnt  decay 
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of  vegetable  matter,  and  tliere  are  probably  man}'  forms  included 
in  tlie  general  name  of  humus.  (Jne  of  these,  xylan,  has  been 
detected  by  Schreiner  and  Shorey*  b}'  means  of  its  hydrolytic 
derivative,  xylose.  Galactans,  so  far  as  I  know,  have  never  been 
detected  in  soils. 

A  rich,  broNvn  orchard  soil  from  the  Kurrajong  was  selected  as 
being  most  likely  to  yield  a  slime  in  quantity,  and  the  method  of 
extraction  was  that  employed  by  me  in  obtaining  gum  from 
bacterial  slimes.  The  soil  was  mixed  with  an  equal  volume  of 
water,  and  lieated  first  on  the  water-bath,  and  then  in  the  auto- 
clave at  three  atmospheres'  pressure  for  some  hours.  The  solu- 
tion was  filtered,  and  precipitated  with  an  excess  of  alcohol. 
Both  the  precipitate  and  the  alcoholic  solution  were  reserved  for 
examination. 

The  j^recipitate  was  treated  in  water,  and  again  precipitated 
with  alcohol.  It  consisted  of  a  gelatinous  precipitate  of  a  pale 
buff  colour,  which  l)ecame  black  upon  drying.  Both  the  precipi- 
tate and  the  alcohol  soluble  matter  were  boiled  with  5%  sulphuric 
acid  for  some  hours,  when  furfural  was  detected,  and  reducino- 
bodies  were  produced.  In  each  case,  a  blackish-l)rown,  insoluble, 
humic  powder  was  slowly  precipitated. 

The  acid  solutions  were  neutralised  with  barium  carbonate, 
evaporated  to  dryness,  picked  up  with  water,  filtered,  and  heated 
with  phenylh^drazine  mixture.  The  resulting  osazones,  obtained 
as  hot-insoluble  and  cold-insoluble  precipitates  from  time  to  time 
as  heating  progressed,  were  purified  with  water,  alcohol  or  chlo- 
roform, as  occasion  suggested,  and  fractionated  into  parts  of 
similar  melting  {)oint,  and  crystallised  again  and  again  from 
alcohol  of  various  strengths,  and  from  water. 

The  final  products  of  the  separation  were  found  to  be  gluco- 
sazone,  galactosazone,  and  an  osazone  melting  at  ]74°C.  The.se 
were  obtained  both  from  the  alcohol-insoluble  gum,  and  from  the 
alcoholic  filtrate.  Partial  hydrolysis  had  evidently  taken  place 
during  the  autoclave  treatment. 


*  IJiiieau  of  .Soil.s.      bulletin  No.7-4,  Dec.  19I0. 
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The  optical  activity  of  tlie  products  of  hydrolysis  was  deter- 
mined V)y  preparing  a  fresh  extract  of  soil  (400  gr.)  in  the  manner 
already  described,  and  boiling  all  the  substances  brought  into 
solution,  with  5%  sulphuric  acid.  After  treatment  with  barium 
carbonate,  basic  lead  acetate,  sulphuric  acid,  and  animal  charcoal, 
a  comparatively  colourless  solution  measuring  100  c.c.  was 
obtained.      This  gave  the  following: — 

Volatile  mid  organic  matter 1 '67    g. 

Copper  reduced 2'44.3g. 

Equivalent  to  dextrose  or  galactose   126    g. 

Rotation  in  2 decim.  tube +0'99° 

From  the  copper  equivalent  and  the  rotation,  the  specific  rota- 
tion of  the  mixture  appears  to  be  [a]D=  -t-39"3°,  which  is  so  much 
below  the  specific-  rotation  of  a  mixture  of  dextrose  and  galactose, 
that  we  must  infer  that  the  unknown  sugar  is  Ifevorotatory.  An 
examination  of  the  rotation  at  different  temperatures  was  kindly 
made  by  Mr.  Thos.  Steel,  who  informed  me  that  no  levulose  was 
present. 

It  is  advisable  to  prolong  the  heating  in  the  autoclave,  to  get 
as  much  gum  as  possible  into  solution.  In  a  preliminary  experi- 
ment, the  heating  was  given  at  quarter-hourly  intervals,  and  each 
heating  brought  gum  and  its  hydrolytic  products  into  solution. 
In  another  preliminary  experiment,  an  ordinary  agricultural  soil 
was  used,  but  no  hydrolysable  gum  was  obtained  by  heating  for 
one-quarter  of  an  hour.  The  alcohol-soluble  portion  was  not 
examined.  Possibly  the  smaller  (juantity  of  gum  had  been 
hydrolysed. 

The  prohmged  four  hours'  treatment  in  the  autoclave  made  the 
soil  distinctly  acid.  l^'ifty  c.c.  of  a  50%  extract  of  soil  showed  a 
faint  colour  to  phenolphthalein  with  3-75  c.c.  of  tenth-normal 
alkali,  a  deep  coloui-  being  obtained  with  5-7  c.c.  It  was  neutral 
to  litmus  paper  with  3-7  c.c.  This  suggested  that  possibly  the 
toxic  effect  produced  upon  heating  soils  may  be  due  to  a  forma- 
tion of  acid,  but  upon  testing  a  few  soils  that  had  been  heated 
for  four  hours  at  105°C.,  no  excess  of  acid  could  be  detected  by 
stirring  up  the  soil  to  a  paste  with  water  to  which  varying 
amounts  of  F/IO  alkali  had  been  added. 
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In  conclusion,  we  have  seen  that,  from  soil,  there  can  be 
obtained  a  water- soluble,  alcohol-insoluble  substance  which  we 
call  a  gum,  and  that  this,  upon  hydrolysis,  is  converted  into  a 
mixture  of  dextrose,  galactose,  and  another  sugar.  The  presence 
of  galactan  is  a  strong  indication  that  the  gum  has  had  a  bacte- 
rial origin,  and  there  is  every  likelihood  of  the  soil  containing 
bacterial  slimes.  These  are  always  nitrogenous,  and  will  have  an 
inliuence  among  the  many  factors  that  constitute  soil-fertility. 
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THE    FliniO-VASCULAR  SYSTEM  OF  THE  APPLE 
(POME)   AND   ITS  FUNCTIONS. 

Bv   D.  McAr-pixE,  Corresponding   Member. 
(Plates  xxi.-xxv.) 

In  th<^  case  of  fleshy  fruits,  such  us  the  Apple,  there  is  a 
general  impression  that  the  entire  edible  substance  consists 
of  a  succulent  mass  of  tissue,  without  any  of  the  stringy 
material  which  occurs  in  other  pai'ts  of  the  tree  ;  and  even 
Sachs*  states  that  the  whole  edible  substance  is  composed  of 
fundamental  tissue,  as  distinct  from  the  epidermis,  on  the 
one  hand,  and  the  vascular  bundles,  on  the  other.  But  when 
one  remembers  that  the  central  core  of  the  apple  is  siir- 
rounded  by  a  relatively  large  mass  of  tissue,  which  grows 
and  enlarges  at  a  comparatively  rapid  rate,  the  necessity 
will  be  readily  recognised  for  a  framework  of  some  kind  for 
the  soft  parts  ;  and  there  must  be  vessels  or  cells  of  some 
sort  to  convey  the  necessary  food  to  the  living  and  growing 
tissue.  In  other  words,  there  must  be  a  skeleton  to  prevent 
collapse,    and   conducting   tissue   to   convey   nourishment. 

This  is  provided  for  in  the  fibro-vascular  system,  which 
looks  very  elaboi-ate  and  complicated  as  a  whole  (Fig.  8),  but 
when  examined  in  detail,  it  is  seen  to  consist  of  a  definite 
number  of  strands,  which  give  rise  to  numerous  branches 
(Fig.    12.) 

General  Strnrturc  of  the  Apple. 

The  structure  of  the  mature  apple  will  now  be  dealt  with, 
in  so  far  as  it  is  necessary  for  the  understanding  of  the  dis- 

*  Lectures  on  tlie  Physiology  of  Plants,  p.  HI. 
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tribution  of  tlie  fibro- vascular  bundles.  It  is  attached  to  the 
end  of  the  parent-branch  by  a  longer  or  shorter  stalk,  and 
this  is  the  channel  through  which  nourishment  is  conveyed. 
If  a  longitudinal  transverse  section  is  made,  it  will  show 
the  essential  parts  (Figs.  2,  6). 

The  apple,  unlike  many  other  fruits,  does  not  merely  con- 
sist of  seeds  enclosed  in  a  case,  but  surrounding  that  case 
there  is  the  flesh  of  the  apple.  In  the  centre  of  the  flower, 
there  is  a  five-chambered  ovary,  and  each  chamber  encloses 
normally  two  ovules.  After  fertilisation,  the  ovules  become 
the  "pips"  or  seeds,  so  that  there  are  five  carpels  constitut- 
ing the  true  fruit,  with  thick  fleshy  walls,  but  the  inner  face 
of  each,  bounding  the  seed-cavity,  is  smooth,  firm,  and  car- 
tilaginous in  textui'e. 

The  five  carpels  enclosing  the  seeds  constitute  what  is 
known  as  the  "core"  of  the  apple,  but  there  is  sometimes 
confusion  over  this,  since  the  term  is  loosely  applied  to  the 
five  chambers  containing  the  seeds,  without  including  the 
fleshy  walls  of   the  carpels  as   well. 

In  each  of  the  five  carpels  there  is  a  wall  of  fleshy  con- 
sistence, with  an  inner  lining  of  horny  texture.  The  outer 
boundary  line  is  iisually  distinctly  marked  in  a  transverse 
section  (Fig.  10),  and  each  segment  is  more  or  less  wedge- 
shaped,  tapering  to  a  point  at  the  centre,  where  they  all 
meet. 

The  boundary  is  obvious  to  the  naked  eye,  because  the 
cells  composing  it  are  different  from  those  on  each  side.  On 
the  outside,  the  cells  ot  the  flesh  are  large  and  bladder-like  : 
while,  on  the  inside,  the  cells  are  rather  smaller,  and  more 
elongated.  The  boundary  itself  consists  of  relatively  small, 
tangentially  elongated  cells  :  and  no  doubt  the  ditt'erence  in 
their  size  from  those  on  either  side,  and  the  consequent 
crowding   of   their   contents,    render   them    distinct. 

The  flesh,  covered  by  the  skin,  surrounds  the  core,  and  is 
added  in  order  to  enhance  the  attractiveness  of  the  fruit, 
and  increase  the  chances  of  the  distribution  of  the  seeds. 
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While  the  "core"  is  undoubtedly  represented  by  the  five 
carpels,  there  is  a  conflict  of  opinion  as  to  the  origin  of  the 
"  flesh  "  ;  and,  when  narrowly  looked  into,  it  is  seen  that  the 
structure  of  the  apple  is  not  so  simple  as  it  looks. 

The  flesh  is  generally  considered  to  be  the  receptacle  or 
top  of  the  flower-stalk,  enlarged  and  succulent,  and  investing 
the  core.  But  there  are  some  botanists  who  regard  it  as  a 
thickened  calyx-tube,  or  even  as  a  composite  structure,  con- 
sisting of  a  calyx-tube,  with  the  receptacle  continued  inside 
it  as  a  sort  of  lining.  All  these  views  are  without  any  direct 
evidence  to  support  them,  but  tlie  one  most  commonly  held 
is  that  the  flesh  of  the  apple  is  the  enlarged  and  succulent 
receptacle. 

The  depression  at  the  apex  is  known  as  the  "eye"  of  the 
apple,  where  the  five  leaves  of  the  calyx  still  persist,  and 
sometimes  the  remains  of  other  parts  of  the  flower  as  well. 

Transversi'  and  Longitudinal  Sections  of  the  Apple. 

If  a  ripe  apple  is  cut  transversely  about  the  middle,  ten 
green  spots  are  observed,  arranged  in  a  circle  about  midway 
between  the  centre  and  the  skin  (Fig.  1).  These  are  the 
primary  fibro-vascular  bundles  or  strands  of  the  apple  ;  and 
if  the  section  is  allowed  to  dry,  these  points  stand  out  dis- 
tinctly. They  are  evidently  developed  in  connection  with 
the  carpels,  and  there  is  one  strand  opposite  each  of  the  five 
chambers  containing  the  seeds,  and  another  in  an  inter- 
mediate position,   making  ten  in  all. 

The  "core"  is  separated  from  the  "flesh"  by  a  well-marked 
boundary  line,  which  is  attached  to  the  top  of  the  stalk 
below,  and  passes  into  the  "  eye  "  or  calyx-end  above,  so  that 
it  is  securely  fixed  (Fig.  5).  Since  the  "core"  is  the  seed- 
bearing  body  or  true  fruit,  that  explains  why  the  fibro- 
vascular  bundles  are  developed  in  connection  with  this  most 
important  organ.  As  affording  strong  corroborative  evidence 
that  the  bundles  are  developed  in  connection  with  the  car- 
pels, when  the   abnormal   number  of   six  carpels  occur   (Fig. 
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2),  there  are  twelve  bundles  instead  of  ten ;  and  when  there 
are  four  carpels,  there  are  only  eight  strands  (Fig.  3).  In  a 
longitudinal,  median  section  of  the  apple  each  of  these  ten 
vascular  bundles  is  seen  to  give  rise  to  branches,  which,  in 
turn,  branch  again  and  so  on,  mostly  towards  the  outside, 
although  there  are  several  branches  on  the  inside  (Fig.  7). 
From  each  of  these  ten  strands,  just  as  they  are  leaving  the 
stalk,  branches  are  given  off  to  the  outer  and  inner  face  of 
the  seed-cavity,  so  that  the  seeds  are  well  supplied.  The 
main  strands,  however,  are  associated  with  the  "flesh,"  and 
the  diverging  branches  towards  the  outside  do  not  divide 
much  until  they  approach  the  skin,  where  they  form  a  per- 
fect network  (Fig.  19).  This  vascular  net  envelops  the  flesh 
about  one-quarter  of  an  inch  from  the  surface,  and  this 
wonderful  and  hitherto  unsuspected  structure  not  only  unites 
the  entire  system  of  vessels,  but  it  gives  rise  to  the  innumer- 
able plume-like  branches  which  reach  even  to  the  skin  (Figs. 
8  and  20).  These  arise  from  the  boundaries  of  each  mesh  of 
the  net,  and  they  divide  and  subdivide  in  such  a  luxuriant 
manner  that  the  ultimate  branchlets  interlace  and  inter- 
twine, so  as  to  form  a  seemingly  continuous  layer  of  coTi- 
ducting  tissue  beneath  the  skin.  They  penetrate  the  pai'en- 
chyma  cells  immediately  beneath  the  epidermis  (Fig.  15), 
which  are  particularly  rich  in  chlorophyll,  and  take  an  active 
part  in  the  nutrition  of  the  growing  and  swelling  fruit. 
Brooks,*  in  his  article  on  "The  Fruit-spot  of  Apples,"  ob- 
serves that  they  fade  away  into  the  surrounding  tissue — "In 
the  small  veinlets,  the  vascular  elements  become  fewer  and 
fewer,  finally  giving  place  to  long  narrow  cells  that  seem  to 
be  transitional  between  the  vascular  tissue  and  that  of  the 
apple-pulp."  In  a  longitudinal  section,  the  main  strands  are 
seen  to  come  together  again  just  at  the  "eye,"  where  they 
piss  nut  into  the  calyx,  corolla,  and  stamens,  so  that  the  entire 


•  Bulletin  of  the  Torrey  Botanical  Club.      Vol.  xxxv.,  p. 423,  1908. 


ISY    D.    MCALPl>fE.  617 

flower,  including  the  carpels,   is  fully  supplied  with  vascular 
bundles. 

Vascular  Bundles  as  a    whole. 

It  is  not  always  practicable  to  get  a  complete  and  connected 
view  of  the  vascular  system  of  any  particular  organ,  so  as  to 
understand  how  it  is  strengthened,  and  how  it  is  nourished, 
how  the  delicate  cells  composing  it  are  prevented  from  collapsing, 
and  how  the  nutritive  juices  are  conveyed  to  and  from  each 
part. 

In  the  case  of  "skeleton"  leaves,  or  leaves  which  have  been 
bleached,  the  course  of  the  vascular  bundles  may  be  easily 
followed.  In  net-veined  leaves,  such  as  those  of  the  apple 
(Fig.  18),  all  the  vascular  bundles  entering  them  are  gathered 
into  the  midrib,  and  branches  spread  thence  to  all  ])arts  of 
the  leaf.  The  branches  or  veins  divide  and  subdivide  until 
the  meshes  are  exceedingly  small,  and  the  ultimate  veinlets 
end  free  in  the  substance  of  the  leaf.  Every  part  of  the  leaf 
is  traversed  by  this  network  of  channels,  and,  at  the  same 
time,  efficiently  strengthened.  But  while  flattened  leaves 
may  be  readily  bleached  or  even  naturally  skeletonised,  1 
have  never  found  a  pulpy  fruit,  such  as  the  apple,  with  the 
flesh  decayed,  and  showing  the  complete  framework  natur- 
ally. I  have  succeeded,  however,  in  separating  out  the 
bundles  by  artificial  means.  A  healthy  and  mature  Five- 
Crown  apple  was  placed  in  a  weak  solution  of  potassium 
hydrate  for  a  week,  during  which  time  the  soft  pulpy  material 
was  gradually  removed,  until,  at  the  end  of  the  week,  the 
strands  stood  out  quite  distinct.  It  was  next  laid  out  in 
water,  and,  with  brush  and  needle,  the  remaining  soft  parts 
were  detached,  so  that  ultimately  there  remained  the  ten 
strands  with  their  ramifications,  as  photographed  .(Fig.  8). 
One  would  hardly  imagine  that  a  tender,  juicy  apple  con- 
tained such  a  network  of  filaments,  but  without  them  the 
apple  could  never  have  grown  to  its  full  size,  nor  acquired  its 
succulence  and  flavour.  How  this  is  so,  will  now  be  briefly 
indicated. 
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It  is  necessary  to  understand  how  the  growing  apple  is 
nourished,  before  the  wide  distribution  of  the  vascular  system 
can  be  properly  appreciated.  It  is  not  simply  the  develop- 
ing seeds,  with  the  case  containing  them,  which  require  to  be 
nourished  as  in  ordinary  fruits,  but  also  the  much  larger 
mass  of  tissiie  outside  of  that,  constituting  the  flesh.  So  much 
growth  has  to  be  made  in  a  comparatively  short  time,  that 
the  apple-tree  has  to  store  up  the  necessary  material  during 
the  previous  season,  for  the  early  spring  growth.  The  short 
branches  known  as  fruit-spurs  bear  the  fruit-buds,  which  are 
plump  and  well-nourished  in  order  to  give  rise  to  the  flowers. 
The  material  stored  up  in  the  branches  is  passed  on  to  the 
flower  when  it  is  fertilised.  It  is  easy  to  tell,  within  a  few 
days,  when  fertilisation  has  occurred,  for  the  flower-stalk 
stiffens  and  begins  to  swell.  This  stiffening  and  thickening 
are  due  to  the  rush  of  food-materials,  and  after  the  fall  of 
the  petals  the  stored-up  food  is  practically  exhausted.  Then 
the  young  apple  is  partly  nourished  by  the  parent-plant,  with 
its  fresh  green  leaves,  and  partly  by  its  own  exertions.  The 
water  containing  mineral  matter  in  solution  enters  from  the 
soil,  passes  along  the  roots,  and  up  the  stem,  until  it  reaches 
the  fruit-spurs.  Here  it  enters  through  the  stalk  of  the 
fruit,  and  is  distributed  along  the  various  channels,  until  it 
bathes  the  tissues  wherever  the  fine  net-work  reaches.  The 
vessels  are  shown  in  one  of  the  strands  in  Fig.  17. 

The  amount  of  water  contained  in  a  ripe  and  sound  apple 
is  84  per  cent,  on  an  average,  so  that  a  proper  water-supply 
is  all-important  for  the  formation  of  the  fruit.  The  fruit 
increases  in  size,  not  so  much  from  the  multiplication  as  from 
the  enlargement  of  the  cells  ;  and  it  can  readily  be  under- 
stood hoAv  nicely  the  balance  must  be  adjusted,  in  order  to 
regulate  the  supply.  The  water-stream  will  be  directed 
along  the  main  channels  towards  the  apex  of  the  fruit,  and 
if  the  cells  are  overgorged,  then  rupture  of  the  tissue  may  result ; 
and  if  there  is  a  dearth  of  water,  a  concenti-ation  of  the  contents 
of  the  cells  may  follow. 
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The  leaves  of  the  tree  are  now  busy  manufacturing  starch, 
some  of  which  will  be  transported  in  the  soluble  form  of 
sugar  to  nourish  the  growing  fruit,  which  is,  however,  able, 
to  a  certain  extent,  to  provide  for  its  own  needs  in  this 
respect.  The  chlorophyll-containing  cells  of  the  hypodermal 
layer  are  also  producing  starch  under  the  influence  of  sun- 
light, so  that  from  these  two  sources — the  green  leaves,  and 
the  green  layer  of  the  fruit — abundance  of  starch  is  formed 
in  a  normal  season.  This  has  to  be  rapidly  transported,  when 
the  fruit  is  swelling,  from  the  place  of  manufacture  to  the 
tissues  where  wanted.  The  insoluble  starch  is  rendered 
soluble  by  means  of  a  ferment,  and  the  use  of  the  innumer- 
able connected  and  branching  veinlets  in  the  hypodermal  tis- 
sue will  now  be  evident.  In  the  fruit-growing  season,  there  is  a 
great  drain  upon  the  plant's  resources;  and  the  manufactured 
starch  must  be  quickly  removed,  in  order  to  make  room  for 
fresh  supplies.  "The  solution  of  starch  is  hastened  by  the 
continual    removal    of   the  sugar   produced."* 

But  the  green  apple  is  not  merely  a  consumer,  using  the 
material  supplied,  for  building  up  its  tissues  ;  it  requires  to 
store  up  material  towards  the  period  of  ripening,  and  starch 
grains  are  invariably  found  in  the  cells  of  unripe  fruit.  "The 
percentage  of  starch  in  apples  varies  entirely  with  the  age 
of  the  fruit ;  in  green  apples  it  may  amount  to  five  per  cent, 
or  more,  while  in  the  completely  ripened  fruit  it  is  altogether 
ivanting."t 

The  vascular  bundles,  as  a  whole,  can  now  be  understood.  In 
a  transverse  section  of  the  stalk  just  as  it  enters  the  fruit(Fig.ll), 
there  are  ten  vascular  bundles,  although  sometimes  two  adjoining 
may  become  confluent.  These,  on  entering  the  fruit,  spread  out 
out  to  form  ten  main  trunks  with  numerous  branches,  and  con- 
veniently situated  about  midwav  between  the  skin  and  the  centre. 


•  Pfeffer,  The  Physiology  of  Plants.     Vol.  i.,  p.505. 
t  Browne,   "  A  Chemical  Study  of  the  Apple  and  its  Products.' 
aylvania  Department  of  Agriculture.      Bulletin  58. 
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The  earliest  branching  and  the  most  direct  course  is  towards  the 
carpels  and  the  seeds,  then  the  flesh  is  supplied  by  numerous 
diverging  branches  which  unite  to  form  a  network  of  vessels,  and 
finally  terminate,  beneath  the  skin,  in  a  perfect  maze  of  the  most 
delicate  forked  veinlets.  So  richly  is  the  apple  supplied  with  a 
connected  system  of  vascular  bundles,  that  it  would  be  difficult 
to  find  an  area  of  any  size  without  them. 

The  reason  for  this  is  evident,  since  the  developing  fruit  must 
be  richly  supplied  with  food-materials  to  maintain  the  rapid 
growth.  The  water,  containing  mineral  matter  in  solution,  the 
so-called  "  crude  sap,"  is  conveyed  by  the  wood-portion  of  each 
bundle  with  its  vessels  and  tracheids.  The  solution  of  organic 
food-material,  the  so-called  "  elaborated  sap,"  passes  along  the 
bast-portion  with  its  sieve-tubes  and  associated  cells;  and  by  means 
of  numerous  cross-connections  between  the  two  kinds  uf  tissues, 
there  is  a  blending  of  the  "  crude"  and  "elaborated  "  saps,  which 
results  in  the  formation  of  proteid  substance;  and  this,  in  contact 
with  the  living  protoplasm,  becomes  converted  into  the  living 
substance  itself. 

The  vascular  system  must  not  be  conceived  of  as  a  vast  network 
of  tubes  conveying  food-material  to  a  definite  terminus,  but  as 
being  tapped  on  the  way  by  living  tissues  wherever  growth  is 
going  on,  or  storage  is  required.  The  movement  of  the  food- 
materials  takes  place  in  whatever  direction  supplies  are  wanted, 
and,  even  in  the  same  cell  or  vessel,  there  may  be  a  flow  in  opposite 
directions  at  the  same  time. 

The  Skeleton. 

The  apple  starts  as  a  very  small  fruit,  but  gradually  grows  to 
a  good  size,  and  therefore  requires  a  framework  to  support  the 
fleshy  portion.  There  is  great  variation  in  the  size  and  weight  of 
apples.  Home  Beauties  have  reached  19ozs.,  and  Rymers  22ozs. 
in  a  Victorian  orchard  during  the  past  season;  but  the  heaviest 
known  to  me  grew  on  a  six-year  old  tree  in  the  same  orchard.  It 
was  a  Munroe's  Favourite,  green  when  picked,  and  weighing 
2  lbs.  2  ozs.  Such  a  mass  of  pulpy  tissue  would  collapse  by  its 
own  Aveight,  unless  there  were  some  means  of  strengthening  it. 
The  distended  cell-walls  of  the  tissue  itself  would  tend  to  stiffen 


BY    D.    MCALPINE.  621 

the  whole,  just  as  in  a  firm  leaf  when  the  cells  are  all  turgid,  but 
strengthening  rods  are  required  as  well.  There  are  ten  of  these 
curved  supports,  normally  equidistant  from  each  other,  diverging 
from  the  stalk  at  the  base,  and  becoming  united  again  at  the  top, 
just  beneath  the  eye.  These  strengthen  the  whole  structure,  like 
so  many  curved  ribs,  and  the  various  branches  form  lesser  supports. 
It  will  be  observed  that  this  system  of  strengthening  is  not  merely 
mechanical;  it  is  also  a  living  mechanism,  which  has  to  gi-ow  and 
expand  according  to  the  strain  it  has  to  bear. 

The  growth  of  the  core  and  of  the  flesh  concurrently,  requires 
a  nice  adjustment  of  the  various  contributing  factors.  The 
enlarging  core  is  richly  supplied  with  a  fine  network  of  vessels 
for  its  own  immediate  use,  and  there  are  also  branches  stretching 
from  it  at  various  angles,  traversing  the  flesh,  and  firmly  rooted 
beneath  the  skin.  As  the  flesh  enlarges,  these  branches  stretch 
in  unison  with  it,  and  they  are  so  tightly  stretched  that  they 
i-esemble  so  many  stays  keeping  the  core  in  position.  This  is 
shown  in  Fig.9,  where  some  of  the  strands  are  dissected  out,  and 
while  serving  as  holdfasts,  they  also  convey  nourishment  when 
required. 

The  skin  is  likewise  a  form  of  skeleton,  giving  firmness  and 
consistency  to  the  entire  fruit,  although  its  main  function  is  to 
regulate  transpiration.  The  thick-walled  mother-cells  of  the 
epidermis  are  divided  by  thinner  walls  into  more  or  less  quadri- 
lateral  daughter-cells,  and  the  appearance  presented  by  them  has 
given  rise  to  the  name  of  "  window-cells  "(Figs.  13,  14).  The 
rapid  expansion  of  the  surface  is  provided  for,  to  keep  pace  with 
the  internal  growth,  by  means  of  these  window-shaped  cells;  for 
although  in  uninterrupted  contact  with  each  other,  when  they 
stretch,  a  new  window  is  inserted  between,  and  thus  the  super- 
ficial area  is  increased. 

Vascular  bundles  in  relation  to  the  Seeds. 

That  the  vascular  bundles  are  developed  primarily  in  connec- 
tion with  the  "core"  comprising  the  carpels,  and  gradually  spread 
out  into  the  fleshy  receptacle  is  evident  from  various  considera- 
tions.     When   a  coloured  fluid  is   injected  into  the  stalk  of  the 
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apple,  it  first  spreads  out  into  the  cavity  containing  the  seeds  and 
thus  the  "pips"  or  seeds  are  the  first  to  be  supplied  with  the 
nutritive  fluid.  But  very  striking  evidence  is  also  afforded  that 
the  development  of  the  seed  influences  the  growth  of  the  fleshy 
receptacle,  for  when  only  some  of  the  ovules  are  fertilised  and 
produce  seeds,  it  is  found  that  the  apple  is  rathei-  one-sided.  The 
seedless  portion  does  not  grow  so  rapidly  as  the  other,  because 
the  vessels  conducting  the  food-materials  are  not  so  luxuriantly 
developed.  Thus  the  position  of  the  bundles  in  the  wall  of  the 
the  core,  their  direct  communication  with  the  seeds,  and  their 
sparing  development  when  no  seeds  are  formed,  all  point  to  an 
essential  relationship  between  the  two. 

But  there  may  be  overgrowth  or  irregular  growth  as  well  as 
undergrowth  in  the  apple,  according  to  the  nature  of  the  season. 
Under  certain  conditions  of  heat  or  moisture,  the  supplies  coming 
from  the  roots  and  the  leaves,  together  with  those  manufactured 
by  the  apple  itself,  will  produce  abnormal  growth,  especially 
when  transpiration  is  not  active,  and  the  water  accumulates  in 
the  cells.  A  well-balanced  ration  is  just  as  necessary  for  the 
healthy  plant  as  for  the  healthy  animal,  and  whatever  disturbs 
the  equilibrium  will  tend  to  produce  a  disordered  nutrition. 
Even  the  keeping  quality  of  fruit  is  affected  when  the  specimens 
are  overgrown.  Beach  and  Clark*  in  their  Bulletin  (m  "New 
York  Apples  in  Storage,"  remark  that — "It  is  a  matter  of 
common  observation  that  specimens  that  are  very  large  for  the 
variety  do  not  keep  as  well  as  those  of  medium  size  and  firmer 
texture.  This  is  remarked  by  several  cold-storage  men.  Such 
fruit  may  be  produced  on  young  trees,  or  on  mature  trees  making 
excessive  growth,  or  carrying  a  light  crop. ' 

Vascular  bundles  in  relation  to  each  other. 

The  primary  vascular  bundles  in  the  apple,  just  as  in  other 
portions  of  the  tree,  do  not  remain  isolated  and  disconnected, 
but,  by  the  anastomoses  which  take  place,  particularly  towards 
the  periphery,  there  is  continuity  throughout.     The  entire  system 

*  New  York  Agricultural  Experiment  Station.     Bulletin  248,  1904, 
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r  is  conipaiabk',  in  this  respect,  to  the  anastomosing  veins  and 
tarteries  of  the  human  body,  only  we  must  be  on  our  guard  against 
speaking  of  "circulatory"  tissues,  or  of  the  "circulation"  of 
water  and  foods,  as  if  there  were  a  central  organ  from  and  to 
which  the  nutritive  fluids  were  directed.  On  the  other  liand,  we 
must  remember  that,  even  in  the  apple,  there  is  a  connected,  and 
not  a  scattered  system  of  vascular  bundles  (as  Strasburger  erro- 
neously states),  which  branch  out  from  the  stalk,  and  distribute 
food-materials  to  every  part,  passing  along  the  inner  wall  of  each 
of  the  five  chambers  to  supply  nourishment  to  the  seed,  and  then 
spreading  out  among  the  cells  of  the  flesh. 

The  fruit  is  a  kind  of  central  dep6t,  to  which  all  the  various 
ingredients,  which  go  to  make  up  a  perfect  food,  are  conveyed. 
The  water  containing  mineral  matter  in  solution  from  the  root, 
and  the  starch  conveyed  in  the  soluble  form  of  sugar  from  the 
leaves,  meet  and  unite  to  form  the  organic  food-supplies,  the 
so-called  elaborated  sap,  which  passes  through  the  stalk  into  the 
fruit,  and  there,  in  contact  with  the  living  protoplasm,  builds  up 
new  tissue. 

The  fruit  itself  supplies  an  extra  amount  of  starch,  to  be  stored 
up,  and  utilised  when  ripening  occurs.  As  the  fruit  ripens,  this 
stored-up  starch  is  gradually  converted  into  sugar,  and  instead  of 
being  sour  and  disagreeable,  it  acquires  the  pleasant  taste  and 
delicious  flavour  of  the  world-renowned  fruit  of  temperate  climes. 
The  sweetness  of  an  apple,  however,  does  not  depend  altogether 
upon  an  excess  of  sugar,  as  is  generally  supposed,  but  rather  upon 
an  absence  of  malic  acid,  for  sour  apples  are  frequently  found  to 
contain  more  sugar  than  fruit  of  a  sweeter  kind.*  The  taste  of 
an  apple,  therefore,  will  depend  mainly  on  the  diminished  acidity, 
but  also  partly  on  the  percentage  of  sugar  present. 

Thus  as  the  result  of  supplies  drawn  from  the  soil  and  the  air, 
and  distributed  by  means  of  a  highly  elaborate  and  effective 
vascular  system,  there  is  produced  the  shapely,  coloured,  nutritive, 
and  finely  flavoured  apple,  which  contains  the  seed,  the  supreme 
effort  of  the  tree's  existence. 


*  Browne,  "  A  Chemical  Study  of  the  Apple  and  its  Products,"  p  14. 
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EXPLANATION  OF  PLATES  XXL -XXV. 

Plate  xxi. 

Fig.  L — Transverse,  median  section  of  an  apple,  showing  the  ten  primary 

fibro- vascular  bundles  in  the  form  of  ten  greenish  dots,  arranged 

in  a  circle,  each  bundle  being  either  opposite  to,  or  intermediate 

with  each  of  the  five  carpels. 
Fig. 2. — Thin,    transverse    slice   of    Rome    Beauty,    showing    twelve   fibro- 

vascular  bundles,  corresponding  to  the  six  carpels.      The  bundles 

are  seen  branching  outwardly,  and  becoming  much  subdivided  just 

beneatli  the  skin. 
Fig. 3. — Transverse,  median  section  of  Rome  Beauty,  showing  eight  fibro- 

vascular  bundles,  when  there  are  only  four  carpels. 
Fig.4.  —  Diagi-ammatic,  transverse  section    showing  how  the  branches   of 

each  bundle  ultimately  divide  in  a  forked    manner,  and  break  up 

into  minute  branchlets,  intertwining  witli  each  other  just  beneath 

the  skin. 

Plate  xxii. 

Fig.5.  —  Longitudinal,  median  section  of  an  apple,  ahowiug  the  wall  of  the 
"  core"  attached  below  to  the  top  of  the  stalk,  and  above  passing 
into  the  "  eye." 

Fig.6.  — Thin,  longitudinal  slice  of  an  apple,  showing  vascular  bundles 
running  lengthwise  from  the  stalk,  along  the  outer  wall  of  the 
"  cor-e,"  and  the  forked  branches  beneath  the  skin. 

Fig.7. — Diagrammatic,  longitudinal  section,  showing  one  of  the  primary 
vascular  bundles  diverging  from  the  top  of  the  stalk,  and  giving 
rise  to  secondary  branches  supplying  the  "  core,"  on  tiie  one  hand, 
and  the  "  flesh,"  on  the  other.  The  branches  to  the  core  envelop 
the  carpels  in  a  fine  network,  so  that  every  part  is  reached  l)y  the 
conducting  tissue.  The  various  branches  supplying  the  flesh  from 
each  of  the  primary  bundles  also  form  a  united  network  extending 
from  the  "eye"  to  the  stalk,  and  completely  surrounding  the 
bulk  of  the  flesh.  On  the  outside,  the  strands  of  this  network 
give  off  plume-like  branches  reaching  to  the  skin,  and  breaking  up 
into  innumerable,  fine  filanrents  which  intertwine. 

Fig.8. — Fibro-vascular  system  as  a  whole,  showing  the  main  trunks  and 
the  rrumerous  branches.  'Lhe  network  of  vessels  is  seen  covering 
the  carpels  in  the  interior  arrd  the  outer  branches  end  in  a  perfect 
maze  of  branchlets  beneath  the  skirr. 

Plate  xxiii. 

Fig.9.  —  Longitudinal,  mediarr  section,  with  the  flesh  surrourrding  the  core 

removed.     The  top  of  the  stalk  is  shown  still  attached  to  the  core, 

which  extends  to  the  "eye"  at  the  apex.      From  the  top  of  the 

stalk,  a  prinrary  vascular  bundle,  on  each  side,  surrounds  the  core 
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branching  inwardly  and  covering  the  seed-cavity  with  a  fine 
network  of  vessels,  and  liranching  outwardly  towards  the  surface. 

Fig.  10. —  Transverse,  median  section  of  core,  showing  the  flower-like 
arrangement  of  tlie  carpellary  walls,  and  the  ten  primary  vascular 
bundles  associated  with  them. 

Fig. II. — 'IVansverse  section  of  stalk  just  as  it  enters  the  fruit,  showing  the 
ten  fibro-vascular  bundles.  At  this  level,  there  were  four  bundles 
single,  and  the  remaining  six  formed  three  pairs.  At  the  base  of 
the  core,  they  broke  up  into  ten  distinct  vascular  bundles,  as 
shown  in  the  next  figure  (  x  30). 

Fig.  12. — 'I'ransverse  section  of  stalk,  where  the  vascular  bundles  diverge, 
showing  ten  strands  radiating  from  it. 

Plate  xxiv. 

Fig.  13. — Surface-view  of  epidermis,  showing  the  thick-walled  mother-cells 
divided  into  the  thinner-walled  daughter-cells,  known  as 
"  window-cells,"    from    their    appearance   (  x  100). 

Fig.  14. — Surface-view  of  epidermis,  with  the  contents  of  the  daughter-cells 
retained  (  x  100). 

Fig.  15. — Cross-section  through  the  skin  of  an  apple,  showing  the  epidermis 
and  hypodermal  layer  into  whicli  the  ultimate  branchlets  of  the 
vascular  bundles  penetrate.  There  is  the  cuticle  of  the  epidermis, 
about  12  jx  in  thickness,  standing  out  clearly,  and  surmounted  by 
a  thin  deposit  of  wax  ;  the  brick-shaped  epidermal  cells,  and 
usually  four  or  more  la3ers  of  cells  in  the  hypoderm  tangentially 
elongated  (  x  100). 

Fig.  16. — Transver.se  section  of  a  fibro-vascular  bundle,  showing  the  xylem, 
with  numerous  vessels  below,  and  the  phloem  with  sieve-tubes 
above.  The  parenchj'inatous  cells  of  the  flesh  adjoining  the 
vascular  bundle  are  usuallj^  narrower,  and  smaller  than  the 
•ordinary  cells  (  x  100). 

Fig.  17. — Longitudinal  section  of  vascular  bundle,  showing  the  spiral 
vessels  of  the  xyleni  (  x  100). 

Fig.  18. — Leaf  of  apple  showing  midrib,  with  diverging  veins  and  veinlets 
forming  a  network.  Tiie  number  of  vascular  bundles  entering  the 
petiole  is  three. 

Plate  xxv. 

Fig.  19. — Oblique  view  of  apple,  with  the  outer  flesh  removed,  showing  the 
enveloping  network  of  vascular  bundles,  with  the  projecting, 
plume-like  branches  arising  from  the  strands  of  eacli  mesh. 

Fig.20. — Plume-like  branches,  slightly  enlarued. 

Fig.'21. — (ieueral  view  of  network  and  plume-like  branches,  with  some  of 
the  flesh  still  adhering  to  the  "  eye  "-end. 
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THE    GASES    PRESENT    IN    THE    FLOATS  (VESICLES) 
OF  CERTAIN  MARINE  ALG^. 

By  a.  H.  S.  Lucas,  M.A.,  B.Sc. 

Amongst  our  Australian  Marine  Algee,  vesicles  filled  with  gas. 
are  found  only  in  a  few  genera  of  the  Brown  Seaweeds,  Fucoidefe. 
These  are  Sargassum,  C nrpophyllum,  Turbinaria,  Cystophora, 
Cysioseira  (more  typically  a  Northern  genus),  Scaheria,  Phyllo- 
spora  amongst  the  Sargassaceaa ;  Hormosira  of  the  Fucacese; 
Macrocystis,  and  possibly  Adenocystis,  of  the  Laminariacese. 
Several  receive  their  names  from  the  habit. 

The  function  of  the  vesicles  is  evidently  to  support  the  fronds 
in  a  more  or  less  upright  position  in  the  water.  In  young  plants, 
alnd,  in  sheltered  situations  in  shallow  water,  in  even  the  mature 
fruit-bearing  individuals,  there  are  no  vesicles.  This  often  causes 
difficulty  in  the  identification  of  a  form  which  normally  bears 
characteristic  vesicles. 

I  have  not  seen  anywhere  any  account  of  analyses  of  the  gases 
occurring  in  the  floats  of  seaweeds,  and  have  accordingly  devoted 
some  little  time  to  this  inquiry  as  to  the  nature  of  the  gaseous 
content.  Naturally  the  question  of  the  origin  of  the  gases  is 
most  prominent  in  one's  mind.  There  seem  to  be  three  possible 
sources  :  (1)  atmospheric  air,  (2)  the  gases  dissolved  in  sea- water, 
(3)  gases  produced  in  the  metabolism  of  the  plants  themselves. 
The  main  object  of  my  experiments  was  to  see  if  the  results  would 
decide  which  of  the  three  is  the  actual  source. 

I  may  say,  at  once,  that  I  have  never  detected  any  gases 
beyond  nitrogen  and  oxygen  in  the  floats.  It  is  hardly  conceiv- 
able that  any  process  of  metabolism  should  yield  these  two  gases 
only,  without  any  carbon  compounds.  The  issue  is  then  narrowed 
and  the  gases  must  We  derived  from  those  of  the  atmosphere,  or 
those  dissolved  in  the  sea-water. 
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I  tried  other  methods  of  analysis,  but  f(juiid  that  absorption  by 
phosphorus  over  water  was  the  cleanest,  surest,  and  readiest. 
Practically  in  a  couple  of  hours,  fresh  (;ut  phosphorus  removed  all 
the  oxygen  which  my  simple  apparatus  could  measure.  By 
choosing'' the  time  of  the  day  for  the  experiments,  the  total 
volume  and  the  volume  of  the  remaining  nitrogen  could  be  deter- 
mined under  practically  the  same  conditions  of  temperature  and 
pressure.  I  do  not  claim  any  extreme  accuracy  for  the 
experiments. 

First,  by  way  of  testing  the  method,  I  made  several  analyses 
of  atmospheric  air,  of  air  dissolved  in  tap- water,  and  of  the  gases 
dissolved  in  sea-water.  The  ratio  of  nitrogen  to  oxygen  given  by 
the  apparatus  for  air,  was  the  orthodox  79  :  21.  To  collect  the 
gas  from  water,  the  water  was  boiled  into  a  vessel  containing 
water  made  previously  gas-free  by  prolonged  boiling.  Thus 
250  c.c.  of  tap-water  yielded  3-9  c.c.  at  ordinary  temperature  and 
pressure,  of  which  2-6  c.c.  were  nitrogen,  and  1  -3  c.c.  oxygen.  The 
ratio  of  the  nitrogen  to  the  oxygen  was  then  2  :  1,  as  it  should  be 
if  all  the  gas  were  dissolved  from  atmospheric  air,  inasmuch  as 
oxygen  is   twice  as  soluble  as  nitrogen.      There  was  no  carbon 

dioxide. 

The  analyses  of  sea-water  gas  varied  considerably,  as  might  be 
expected.  On  referring  to  the  analyses  of  South  Pacific  Surface 
Water  collected  by  the  "Challenger,"  I  found  that  of  16  analyses 
published  in  the  Report,  no  two  were  alike.  The  carbon  dioxide 
varied  from  10-18  to  23-12  per  cent,  of  the  total  gas.  The  ratio 
of  nitrogen  to  oxygen  varied  from  62-43  :  26-59  to  54-51  :  28-64, 
evidently  varying  about  a  mean  of  2  : 1.  It  would  seem  that  the 
presence  of  organisms  alters  considerably  the  natural  ratio  of  the 
gases  dissolved  from  the  air.     One  of   the  analyses  I   obtained 

was — 

la  100  vols,  of  sea-water  gas 

Nitrogen 67-1-2 

Oxygen -^  ^^ 

CO, 6-85 

/ 

1 00  00 
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The  water  was  wave-water  taken  off  the  shoie  at  Bondi,  on  the 
ocean  beach.  250  c.c.  of  sea- water  yielded  3-65  c.c.  of  gas,  or  at 
the  rate  of  14'6c.c.  per  Htre.  The  "Challenger"  average  was 
15  c.c. 

Another  analysis  of  Coogee  ocean-water  gave  — 
III  100  vols,  of  sea-water  gas 

Nitrogen 58-33 

Oxygen 30'55 

CO^ nil 


99-99 


This  is  almost  identical  with  a  "Challenger"  analysis. 

The  following  is  a  Table  of  the  analyses  of  the  gases  of  the  floats 


of  some  of  our  algae. 


Species. 

Percentage 
of  Nitrogen. 

Percentage 
of  Oxygen. 

Comments. 

Phyllospora  comosa  ( 1 ) 

86-0 

140 

Fresh-looking  plants 
cast  up  ou  ihe  shore. 

„        (2) 

89-4 

10-6 

Just  cast  up. 

„        (3) 

88-9 

111 

1) 

„        (4) 

82-3 

17-7 

93 

„       (5) 

83-2 

16-8 

>« 

Hormosira  bajikiii    (1) 

88-46 

11-54 

Growing. 

(2) 

88-0 

12  0 

Same  gathering  kept  a 
day  longer. 

Cystophora   moniliftra 

80-0 

20-0 

Floating  in  the  sea. 

The  analyses  disappointed  me,  for  I,  perhaps  unreasonably, 
hoped  for  nearly  uniform  results.  With  the  exception  of  the 
last,  however,  it  will  be  seen  that  in  all  the  proportion  of  oxygen 
is  less,  usually  much  less,  than  if  air  had  been  taken  directly  into 
the  cavity,  and  in  all  the  proportion  is  notably  less  than  in  air 
dissolved  in  water. 

The  proportion  of  oxygen  being  then  less  than  in  ordinary  air, 
and  much  less  than  in  water-dissolved  air,  it  would  seem  that  the 
plants,  however  they  may  obtain  the  gas,  use  up  some  of  the 
oxygen,  sometimes  a  good  deal,  for  other  purposes  than  levitation. 
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The  analyses  give  no  decisive  evidence  as  to  which  of  tlie  two 
possible  sources  of  supply  is  the  actual  one.     The  gases  as  found 
may  be  residues  of  either  ordinary  or  water-dissolved  air.     The 
plants,  while  in  the  main  submerged,  are  at  low  water  as  large 
waves  retire,  exposed  to  the  air.     Ilormosira  may  often  be  left 
quite  exposed  at  low  tide.     The  vesicle  is  always  closed;  theie 
are  no  passages  or  pores  in  the  Avails.      The  structure  of  the  walls 
is  as  continuous  as  that   of  the  rest  of  the  frond.     The  vesicle 
originates  in  a  solid  growth   from   the  frond,  the  growing  cells 
gradually    separating   from    the    centre   and    leaving   a    central 
cavity.     Hence  diffusion  from  the  air  seems  to  be  excluded,  for 
the  gas  must  be  formed  in  the  cavity,  pari  passu,  with  its  growth, 
otherwise  the  vesicle  would  collapse.     Hence  we  seem  to  be  driven 
to  osmosis,  or  osmosis  with  selective  absorption,  as  the  process  by 
which  the  gas  passes,  dissolved  in  water,  through  the  cells  of  the 
plant  until  the  residue  is  set  free  in  the  cavity.      Alga-  obtain  all 
their  nourishment,  including   the   oxygen   necessary  for  respira- 
tion, from   the   surrounding  sea-water,  and   there  must   exist  a 
circulation  from  cell  to  cell,  which  I  have  termed,  perhaps  rather 
crudely,  a  selective  osmosis.      It   is  in    this  way  that  the  plants 
obtain  their  salts,  with  a  marked  preference  for  potassium  sul- 
phate, and  their  oxygen,  and  it  seems  perfectly  natural  that  just 
as  common   salt  is  very  generally  rejected,  not  absorbed,  so  the 
useless  nitrogen,  together  with  the  oxygen  not  required,  may  be 
eliminated,  and  set  free  in  the  floats  in  order  to  serve  a  mechanical 
purpose.     All  the  surface  of  the  plant  can  be  employed  in  the 
initial  absorption,  and  in  many  individuals  the  great  number  of 
the  floats  seems  to  require  some  such  general  agency.     I  consider 
then,  that  the  source  of  the  gases  is  the  gas  dissolved  in  the  sur- 
rounding sea-water. 

The  Gases  of  the  Inflated  Capsules  of  two  Land-plants. 

It  was  suggested  to  me  by  Mr.  T.  Steel,  that  I  should  examine, 
as  a  parallel  investigation,  the  gaseous  contents  of  the  Balloon 
Vine,  Cardiosperimim  Halicacabum  L.,  plants  of  which  were 
growing  in  his  garden.     He  kindly  supplied  me  with  sutticient  of 
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the  balloons,  freshly  gathered  from  the  vine.     A  single  balloon 
yielded  over  lOc.c.  of  gas. 

No  evidence  could  be  obtained  of  the  presence  of  carbon 
dioxide  above  the  amount  ordinarily  present  in  air.  There  was 
no  evident  absorption  by  potash;  and  though  the  gas  -wbls  allowed 
to  stand  over  lime-water  for  six  hours,  not  the  slightest  film  of 
carbonate  formed  on  the  surface. 

Three  separate  determinations  of  oxygen  were  made  by  the 
phosphorus  method.  Simultaneously  with  the  third  sample  of 
gas,  an  equal  volume  (lOc.c.)  of  air  was  tested  under  practically 
the  same  conditions  of  temperature  and  pressure  The  results 
were — 

Gas  No.  1.  Oxygen  203%.  Using  graduated  vessel  A. 

GasNo.2.  Oxygen  190%.  ,,             ,,              ,,        B. 

GasNo.3.  Oxygen  200%.  ,,             ,,              ,,        A. 

Air Oxygen  190%.  „             ,,              „       B. 

It  seems  plain,  then,  that  the  gas  is  identical  with  ordinary 
air,  the  difference  in  reading  being  probably  due  to  the  slightly 
unequal  graduations  of  the  two  measuring  vessels. 

The  balloons  were  of  a  vivid  tender  green  The  outer  surface 
has  a  distinct  epidermis  provided  with  hairs  and  storaata. 
There  is  no  inner  epidermis,  the  lining  tissue  having  the 
same  loose  structure  as  that  of  .the  septa  dividing  the  capsule. 
It  is  plain,  then,  that  atmospheric  air  can  be  admitted  under 
the  control  of  the  guard-cells  of  the  stomata,  and  can  pene- 
trate all  the  loose  tissues  of  the  thin  capsule- walls,  passing 
through  to  the  cavity  within.  As  the  balloons  were  gathered  in 
the  early  morning,  it  would  seem  that  any  free  carbon  dioxide 
formed  during  respiration  passes  out  of  the  stomata,  and  does  not 
accumulate  inside  the  capsule. 

The  use  of  the  balloons  is  apparently  to  allow  of  the  distribu- 
tion of  the  capsules  by  the  wind.  They  are  easily  detached  when 
ripe,  and  from  their  shape  can  be  rolled  along  the  ground  as  well 
as  carried  in  the  air.  And  the  plant  secures  the  gas  necessary 
for  inflation  by  the  readiest  means  from  the  handiest  supply,  i.e., 
the  suri'ounding  atmosphere. 
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While  staying  at  the  entrance  to  the  Tuggerah  Lakes,  I 
gathered  the  inflated  capsules  of  the  Wild  Cotton  Plant,  Gompho- 
carpus  fruticosus  R.  Br.,  and  made  parallel  analyses  of  the  con- 
tained gas,  and  of  the  air  of  the  place.  In  the  former  I  found 
21%  of  oxygen,  and  in  the  latter  21-1%.  This  also  shows  that 
the  cavities  were  filled  with  air  drawn  directly  from  the 
atmosphere. 

Portuguese  Man  of  War. 

At  the  same  place,  I  found  a  number  of  Portuguese  Men  of 
War  freshly  thrown  up  on  the  ocean  beach,  and  tested  the  gas  of 
the  floats  in  the  same  way.  It  appeared  to  be  identical  with  the 
atmospheric  air  analysed  at  the  same  time.  Here  difi"usion  seems 
to  be  the  pi-ocess  by  which  the  float  is  filled,  the  growth  of  the 
cells  providing  the  necessary  cavity.  The  membrane  appears  to 
be  thin  enough  for  diff'usion  to  be  able  to  act. 
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ORDINARY  MONTHLY  MEETING. 

November  29th,  1911. 

Mr.  W.  W.  Froggatt,  F.L.S.,  President,  in  the  Chair. 

The  President  reminded  Candidates  for  Fellowships  that  Thurs- 
day, 30th  inst.,  was  the  last  day  for  sending  in  applications. 

The  Donations  and  Exclianges  received  since  the  previous 
Monthly  Meeting  (25th  October,  1911).  amounting  to  7  Vols., 
66  Parts  or  Nos.,  29  Bulletins,  4  Reports,  and  7  Pamphlets, 
received  from  53  Societies,  Ac  ,  and  two  Individuals,  were  laid 
upon  the  table. 


NOTES    AND    EXHIBITS 

Mr.  D.  G.  Stead  showed:  (l)An  aboriginal  "  Nulla-nulla " 
which  he  had  obtained  from  a  fork  in  a  giant  river  "  Red  Gum," 
Eucalyptus  rostrata,  on  the  banks  of  the  Murrumbidgee  River 
at  Grong  Grong  Station,  a  few  luiles  above  Narrandera.  The 
weapon  had  apparently  been  deposited  in  the  tree  by  a  high  flood, 
as  there  was  a  certain  amount  of  silt  as  well  as  silted  leaves  and 
sticks;  while  there  was  dried  river-mud  on  the  object  itself. 
(2)  The  skull  of  an  aboriginal  Australian  which  had  recently  been 
picked  up  by  some  fishermen  on  top  of  a  mound  of  sand  at  the 
back  of  the  sea-beach  at  "The  Gibber,"  a  small  headland  a  little 
to  the  southward  of  Broughton  Island.  (3)  A  number  of  examples 
of  the  seaweed  known  as  "Balloon-weed,"  "  Bubble-weed,"- or 
"Bladder-weed,"  Colpomenia  sinuosa,  attached  to  oysters,  cockles, 
and  pieces  of  Black  Mangrove.  At  certain  seasons  and  in  some 
localities  this  weed  is  one  of  the  worst  and  most  troublesome  of 
oyster-pests.  At  the  present  time  it  is  particularly  bad  on  certain 
oyster-leases  at  Wallis  Lake.  The  plant  grows  over  the  oysters, 
and  then  as  the  "balloons"  grow  larger  and  gas  forms  within 
them,  the  whole  is  floated  to  the  surface  and  carried  ofiF  by  the 
tide  either  to  be  lost  in  deep  water  (after  the  collapse  of  the  plant), 
floated  on  to  another  man's  lease,  or  to  be  drifted  up  to  the  limits 
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of  high  tide  among  floating  debris.     It  is  rightly  looked  upon  as 
one  of  the  worst  and  most  insidious  of  "oyster- thieves." 

Mr.  Basset  Hull  exhibited,  on  behalf  of  Mr.  L.  Harrison,  a  skin 
of  the  Cape  Petrel,  Daption  capensis  Linn.,  which  was  captured 
alive  at  Turimetta  Head,  Nari-abeen,  on  the  15th  October  last. 
The  bird  was  sitting  on  a  ledge  of  rock  above  high  water-mark, 
and,  though  apparently  uninjured,  seemed  incapable  of  flying. 
It  lived  in  captivity  for  nine  days,  on  each  of  which  it  was  placed 
in  a  large  bath  of  water  for  a  couple  of  hours,  and  fed  upon 
small  morsels  of  fat.  This  last  was  not  taken  solid,  but  was 
macerated  with  the  aid  of  its  beak;  and  the  water,  with  its 
floating  film  of  fat,  greedily  taken  up.  Gould  mentions  that  this 
petrel  follows  up  ships  and  feeds  on  fatty  matter  thrown  over- 
board, so  that  it  may  be  freely  taken  with  a  hook  baited  with 
fat;  but  it  seems  improbable  that  solid  fat  is  ever  swallowed,  as 
a  few  fair-sized  morsels,  which  were  bolted  by  the  bird  at  its  first 
meal,  when  it  was  very  hungry,  were  found  undigested  in  the 
stomach  after  death.  After  feeding  for  about  an  hour,  the  bird 
would  spend  almost  another  hour  in  bathing,  and  in  preening 
itself.  While  in  the  water,  the  bird  floated  high  up,  and  its  legs 
hung  loosely,  and  were  turned  out  at  an  angle  of  4.5°  from  the 
sagittal  plane.  The  webbed  feet  were  worked  slowly  outwards, 
the  eff"ect  being  to  keep  the  body  practically  stationary.  Exposure 
to  the  sun  on  the  very  hot  tenth  day  was  too  much  for  the  petrel, 
which  was  found  dead.  Daption  capeyisis  does  not  appear  in  Mr. 
North's  list  of  the  birds  of  County  Cumberland,  nor  in  the  two 
supplementary  lists  published  in  the  Records  of  the  Australian 
Museum;  nor  does  there  appear  to  be  any  record  of  its  occurrence 
on  the  coast  of  New  South  Wales,  though  it  is  frequently  seen 
out  at  sea.  Mr.  Harrison  also  sent,  for  exhibition,  four  specimens, 
adult  and  young,  together  with  an  egg-case  attached  to  a  feather, 
of  Ancistrona  procellarire  Westwood,  the  largest  known  mallopha- 
gan  parasite  of  birds,  from  the  Daption  capensis  Linn.,  mentioned 
above.  The  genus  and  species  were  described  by  Westwood  in 
1874,  both  description  and  figure  being  inadequate;  and  appa- 
rently it  has  not  since  been  taken  from  the  type-host.     A  similar 
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form,  taken  from  Fulmarus  glacialis,  was  described,  in  1885,  by 
Piaget  as  Ancistrona  gigas.  Kellogg  has  taken  an  Ancistro7ia 
from  several  petrels,  which  he  has  referred  to  A.  gigas  Piaget. 
Recently  Dr.  Harvey  Johnston  and  Mr.  Harrison  received  an 
Ancistrona  from  Pelagodroma  marina  from  the  Kermadec  Islands; 
and  in  a  paper  before  the  New  Zealand  Institute,  now  in  the 
press,  expressed  the  opinion  that  only  one  species  of  Ancistrona  is 
so  far  known,  and  that  it  must  be  called  A .  procellarice  Westwood. 
The  present  material,  collected  from  the  same  host  as  Westwood 's 
type,  substantiates  this  opinion;  as  it  is  undoubtedly  identical 
with  the  form  described  by  Piaget  as  A.  gigas. 

Archdeacon  Haviland  exhibited  a  so-called  Mulga-ball,  com- 
posed of  the  impacted,  indigestible,  fibrous  matter  of  the  twigs  of 
the  Mulga  {Acacia  aneura  F.v.M.),  from  the  intestine  of  a  sheep. 
Also  an  egg  of  a  Mallee-Hen  {Lipoa  ocellata  Gould),  which  he 
had  taken  from  a  mound-nest  in  the  Cobar  district. 

Mr.  E.  J.  Bickford  showed  a  flowering  specimen  of  Niiytsia 
Horihunda  R.Br.,[]Sr.O.  Loranthace^]  the  Christmas  Tree  of 
West  Australia. 

Mr.  Cheel,  on  behalf  of  Mr.  Maiden,  communicated  the  fol- 
lowing Note:  — "At  the  Meeting  of  the  Society  on  September" 
27th,  Mr.  F.  Turner  exhibited  a  "Blue  Couch "(/'amcwm  didac- 
tylum  Kunth),  "which  is  said  to  have  caused  the  deaths  of  a 
number  of  pasture  animals  near  Muswellbrook,  Upper  Hunter, 
N.S.W.,  in  1907,  as  reported  in  the  papers."  I  enquired  into  the 
matter  at  the  time,  examined  and  took  specimens  of  the  suspected 
grass  in  various  localities,  but  on  no  occasion  was  the  above- 
mentioned  grass  shown  to  me  as  suspected.  I  determined  the 
grass  as  the  common  Couch  {Cynodori  dactylon  L.  C.  Rich.),  but 
it  now  turns  out  to  be  the  closely  allied  Cynodon  incompletus 
Nees,  a  South  African  or  East  African  grass,  according  to  Dr. 
Stapf  of  Kew,  which  I  now  exhibit  and  record,  for  the  first  time, 
as  introduced  into  Australia  (Muswellbrook,  N.S.W.).  I  also 
show  detailed  drawings,  and  point  out  that  the  most  obvious 
difference  between  the  two  species  is   "  rhachilla  produced "  in 
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C.  dacti/lcn,  and  "  rhachilla  not  produced '"  in  C.  incompletus. 
Mr.  Cheel  exhibited  di.ssections  of  tlie  flowers  of  the  two  species 
at  the  Society's  Meeting  in  August  last,  but  at  that  time  there 
was  here  a  lack  of  means  of  correctly  recognising  the  species  with 
"  the  rhachilla  not  produced,"  which  Dr.  Stapf  has  now  kindly 
done." 

Mr.  Cheel  also  {>xhibited  a  fresh  flowering  branch  of  Bra- 
chychiton  popuJneo-acprifolium,  a  hybrid  described  by  the  late 
Baron  von  Mueller  in  the  Society's  Proceedings  for  1884(p.381). 
The  original  tree  was  growing  at  Fernlea,  Mulgoa;  and  a  speci- 
men, raised  from  seed  obtained  from  this  plant,  '20  3fears  ago,  is 
growing  in  the  Botanic  Gardens,  Sydney,  and  is  flowering  freely 
at  the  present  time.  The  colour  of  the  flowers  is  what  is  known 
as  "vieux  rose."  He  also  exhibited  a  small  log  of  Correa 
Lawrenciana  Hook.,  4-5  inches  in  diameter,  from  a  shrub  10-12 
feet  high,  which  branches  much  from  the  base;  from  Dromedary 
Mountain,  N..S.W.(J.  L.  Boorman). 

Dr.  J.  M.  Petrie  demonstrated  Guignard's  new  method  of 
detecting  hydrocyanic  acid  compounds  in  plants.  Taking  Sorghum 
as  an  example,  he  showed  that,  with  a  plant  6  feet  long,  positive 
results  were  obtained  from  root,  stalk  and  seeds,  but  that  leaves 
»ave  no  reaction  until  emulsion,  prepared  from  sweet  almonds, 
was  also  added.  The  leaves,  therefore,  contained  the  glucoside 
only,  but  no  ferment.  It  was  suggested  that,  though  such  leaves 
would  be  non -poisonous,  yet  if  eaten  in  conjunction  with  certain 
other  plants,  which  might  contain  ferment,  the  toxic  effects  would 
at  once  ensue,  by  the  setting  free  of  hydrocyanic  acid  in  the 
digestive  organs.  The  Egyptian  grown  Sorghum  is  known  to 
become  non-poisonous  when  over  12  inches  long,  whereas  the 
local  "rown  plant  5-6  feet  long  contained  much  poisonous  gluco- 
side. Dr.  Petrie  also  stated  that  he  was  engaged  in  a  systematic 
examination  of  the  Australian  flora  for  cyanogenetic  compounds. 

Mr.  Froggatt  showed  a  number  of  living  larval  stages  of  the 
Great  Leaf-insect  of  Ceylon,  feeding  upon  leaves  of  the  Mango. 
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ON  A  COLLECTION  OF  PARASITIC  HYMENOPTERA 
(CHIEFLY  BRED),  MADE  BY  Mr.  W.  W.  FROGGATT, 
F.L.S.,  IN  NEW  SOUTH  WALES,  WITH  DESCRIP- 
TIONS OF   NEW  GENERA  AND  SPECIES.     Part  ii. 

By   p.   Cameron. 

(Communicated  by  W.   W.  Froggntt.) 

CHALCIDID^. 
Chalcidinae. 

ChALCIS    FRO(iGATTI,  n.sp. 

Black;  anterior  tibise  in  front,  and  their  base  and  apex  behind, 
middle  knees  and  tarsi  testaceous;  hind  femora  behind  and  the 
upper  two-thirds,  basal  third  and  apical  third  of  tibiae  red;  hind 
tai'si  paler  than  the  others;  hind  femora  closely  punctured,  their 
teeth  numerous,  closely  pressed  together;  wings  hyaline,  the 
nervures  black.     Length,  4  mm. 

Kenthurst,  N.S.W.;  in  August(W.  W.  Froggatt). 

Head  umbilically  punctate,  more  coarsel}^  above  than  along  the 
sides  of  front.  Pro-  and  mesonotum  umbilically  punctate,  scutellum 
more  coarsely  than  mesonotum;  metanotum  coarsely,  irregularly 
reticulated,  the  sides  broadly  rounded.  Upper  part  of  propleurae 
roundly  convex,  transversely  aciculated,  bordered  at  base  by  a 
broadly  rounded,  curved  furrow,  widest  below.  Mesopleurae 
bordered  by  a  row  of  large,  round  foveae,  upper  part  smooth  on 
basal  half,  apical  weakly  striated,  this  part  projecting  below  the 
basal;  the  part  under  the  latter  covered  with  round  deep  punc- 
tures, base  of  apical  punctured  below,  like  the  basal  part  but 
more  sjjarsely.     Metapleurse  coarsely  reticulated. 

Chalcis  EUPLCEiE  Hope. 

An  Indo-Malayan  species  of  wide  range.  Bred  from  Anthercea 
simplex;  Richmond  River,  N.S.W.(W.  W.  Froggatt). 
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Chalcis  poMONiE,  sp.n. 

Black;  liead  and  thorax  densely  covered  with  short,  white 
pubescence,  abdominal  segments  on  the  sides  fringed  with  long, 
white  hair;  tegulte,  apex  of  four  front  femora  and  base  of  their 
tibiae  narrowly,  apex  of  tibiie  more  broadly,  apex  of  hind  femora, 
base  and  apex  of  tibiae  (about  one-third),  central  black  part  a 
little  longer  than  the  coloured  base  and  apex,  which  are  of  equal 
length,  and  tarsi,  white;  femoral  teeth  short,  blunt,  the  basal 
larger  than  the  others;  there  are  about  ten  teeth,  covered  with 
white  pubescence;  wings  hyaline,  the  nervures  black.  Length, 
7  mm. 

Bred  by  Mr.  W.  \'>.  Stokes,  at  Glen  Innes,  from  the  Codling 
Moth  (Carpocapsa  pomonella),  the  imported  moth  so  destructive 
to  apples. 

Closely,  rather  strongly,  umbilically  punctate;  puncturation  on 
central  lobe  of  mesonotum  stronger  than  on  lateral,  on  scutellum 
still  stronger:  the  apex  of  the  latter  projecting  and  transverse; 
metanotum  irregularly,  coarsely  reticulated;  the  central  basal 
area  somewhat  semicircular,  bounded  by  a  small  square  one  on 
either  side,  the  outer  area  much  larger,  transverse,  its  apex 
broadly  projecting  in  the  middle;  base  bordered  b\'  a  row  of  small 
arete,  longer  than  wide,  and  of  ecjual  width;  sides  broadly 
rounded.  Abdomen  smooth,  shining,  longer  than  head  and 
thorax  united,  gradually  narrowing  from  the  second  segment  to 
the  apex. 

This  is  not  a  typical  Chalcis:  the  apex  of  the  scutellum  is 
transverse  and  the  abdomen  longer  and  more  distinctly  narrowed 
than  e.y.  in  C.  euplm<x..  Its  precise  generic  location  may  be  left 
over  until  the  male  has  been  discovered.  The  abdomen  shows  an 
approach  to  Gonura  and  Phasgonophora. 

Irichohalticella,  gen.nov. 

Abdomen  sessile,  basal  segment  nearly  as  long  as  the  following 
segments  united,  closely,  strongly,  uniformly,  longitudinally 
striated,  except  on  the  outer  edge,  which  is  smooth  and  clearly 
separated;  it  is  longer  than  it  is  wide  at  the  apex,  which  is 
broadly  rounded  outwardly;  the  second  is,  from  the  form  of  the 
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first,  much  longer  laterally  than  in  the  centre,  where  it  is  about 
one-fourth  of  the  length  of  the  first;  its  apex  is  not  quite  trans- 
verse. Antennse  placed  over  the  mouth,  10-jointed,  the  joints 
elongate.  Hind  femora  closely  toothed,  the  apical  tooth  larger 
than  the  others.  Apex  of  scutellum  bluntly  rounded.  Meta- 
notum  flat,  bearing  three  keels  on  either  side,  three  being  con- 
nected by  finer  transverse  striae;  outer  keel  stouter  than  the 
others  and  slightly  projecting.  Apex  almost  transverse  above 
and  at  the  top,  pressing  against  the  broad  base  of  the  first 
abdominal  segment.  Submarginal  nervure  nearly  one-half  the 
length  of  the  rest  of  the  wing;  submarginal  not  one-fourth  of  its 
length,  stigma  short,  hardly  projecting  beyond  the  latter;  post- 
marginal  hardly  differentiated.  Malar  space  as  long  as  the  eyes. 
Body  and  legs  more  densely  pilose  than  usual.  Middle  legs  much 
narrowed  on  the  basal  half. 

A  genus  of  Halticelliiue,  easily  known  by  the  peculiar  form  of 
the  first  abdominal  segment. 

Iriciioiialticella  pilosiolla,  sp.n. 

Black;  densely  covered  with  white  pubescence;  the  apical 
third  of  the  four  anterior  femora,  the  whole  of  the  posterior,  and 
all  the  tibiae  and  tarsi  red;  wings  hyaline,  nervures  black,  tegulse 
black,  broadly  red  on  the  outer  edge.     Length,  5  mm. 

Mittagong,  N.S.W.;  caught  on  the  wing(W.  W.  Froggatt). 

Antennse  opaque,  bare,  third  joint  about  one-quarter  longer 
than  fourth,  the  last  longer  than  the  penultimate.  Sides  of  f i-ont 
and  occiput  coarsely,  umbilically  punctate,  the  lower  part  of  front 
with  the  sculpture  hidden  by  the  dense  pubescence,  the  middle 
coarsely  transversely  striated.  Temples  less  strongly  umbilically 
punctate.  Pro-  and  mesonotum,  except  laterally,  and  scutellum 
coarsely  umbilically  punctate,  lateral  lobe  of  mesonotum  with  the 
central  apical  half  smooth,  the  rest  with  large,  distinctly  sepa- 
rated punctures.  Base  of  metanotum,  under  the  projecting  apex 
of  the  scutellum,  with  a  crenulated  furrow;  the  two  outer  longi- 
tudinal arese  wider  than  the  central,  and  having  the  longitudinal 
and  transverse  keels  stronger  than  the  central.  Upper  half  of 
propleuraB  umbilically  punctate,  clearly  separated  from  the  lower. 


BY  P.   CAMERON.  639 

which  is  smooth,  has  a  stout  keel  down  its  base,  but  not  on  the 
basal  edge;  it  has  two  longitudinal  upper  and  lower  keels.  There 
aie  two  rows  of  punctures  on  the  apices  of  the  third  and  fourth 
abdominal  segments,  the  others  being  opaque,  and  finely  rugose. 

Antiirocephalus  marginiceps,  sp.n. 

Black;  the  four  anterior  knees  and  tarsi  rufo-testaceous;  wings 
hyaline,  the  apical  half  tinged,  slightly,  but  distinctly  with 
fuscous,  the  nervures  black;  face,  outer  orbits,  apex  of  meso- 
pleurte,  metapleurse  and  the  sides  of  the  apical  abdominal  segments 
densely  covered  with  long  silvery  pubescence,  the  rest  of  the  body 
with  the  silvery  pile  shorter  and  sparser,  except  on  the  meso- 
notum,  where  it  is  short  and  black;  legs  covered  with  white 
pubescence,  which  is  dense,  especially  on  the  femora  and  tibiae. 
The  last  abdominal  segment  and  the  sheath  of  the  ovipositor 
covered  densely  with  a  short  white  pile.     ^<^.  Length,  5  mm. 

Mittagong,  N.S.W.;  in  January;  caught  on  the  wing(W.  W. 
Froggatt). 

Antennae  lungish,  of  uniform  thickness.  Frontal  depression 
finely,  closely  transversely,  regularly  striated  to  the  anterior 
ocellus,  which  is  placed  inside  it  in  a  smooth  shining  space;  it  is 
bordered  by  a  stout  keel,  the  space  between  which  and  the  eyes 
is  regularly,  rather  closely,  and  strongly  striated.  Occiput 
closely,  almost  transversely,  not  very  strongly  rugosely  punctured, 
the  punctures  on  the  top  larger,  and  more  distinctly  separated. 
Pro-  and  mesonotum,  and  scutellum  moderately  strongly  punc- 
tured, the  punctures  on  the  mesonotum  more  widely  separated. 
Metanotuni  bordered  by  a  stout  keel,  commencing  at  the  outer 
basal  part,  where  it  is  roundly  dilated,  forming  almost  an  oblique 
semicircle  from  which  it  runs  obliquely  to  the  lower  central  part, 
forming  a  triangular  area;  the  keel  has  two  outward  projections 
inside  it.  In  the  narrowed  basal  part,  are  some  oblique  striae, 
the  innermost  larger  and  rounded  inwardly;  on  the  base  is  a 
crenulated  furrow;  the  area  is  bare,  but  it  is  fringed  densely  by 
long  silvery  hair.  Pleurae  strongly  punctured,  the  depressed 
basal  part  of  the  mesopleune  bare,  sliining,  strongly  striated,  the 
striie  clearly  separated,  the  central  more  irregularly  sloped  than 
the  others.      Seen  from  the  top,  the  metanotum,  on  the  outer 
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edge,  is  trilobate,  the  central  lobe  larger  and  more  rounded. 
Apex  of  fifth  tarsal  joint  of  hind  legs  and  claws,  except  at  apex, 
rufous. 

Anthrocephalus  erythrogaster,  sp.n. 

lUack;  antennae,  tegula^,  legs  and  abdomen,  except  the  back, 
and  ovipositor,  red,  antennse  of  a  paler  red  colour;  wings  hyaline, 
nervures  black.  Frontal  depression  closely,  regularly,  not  very 
strongly  striated,  separated  from  the  anterior  ocellus  by  a  smooth, 
slightly  curved,  flat  keel;  it  is  .separated  from  the  eyes  by  a  broad 
band  which,  on  the  inner  side,  bears  three  rows  of  punctures 
below,  two  above;  the  innerside  is  obliquely  depressed  towards 
the  eyes,  and  has  two  rows.  Thorax  on  the  pro  and  mesonotum 
and  scutellum  closely,  regularly,  not  very  strongly  punctured; 
apex  of  scutellum  margined,  the  centre  with  the  keel  stronger 
and  depressed  in  the  middle,  forming  two  slight  lobes  narrowed 
inwardly.  The  centre  of  the  metanotum  has,  on  either  side,  a 
stout  keel,  which  runs  from  the  outer  basal  part  to  the  inner 
central,  the  two  forming  a  large  triangular  area.  5.  Length, 
5  mm. 

Glen  Innes,  N.S.W.;  bred  by  Mr.  W.  B.  Stokes,  in  January, 
from  "Codling  Moth." 

Closely,  almost  uniformly,  not  very  strongly  punctured.  The 
narrowed,  apical  part  of  the  scutellum  margined,  furrowed  on  the 
inner  side,  the  centre  of  the  apex  broadly  bilobate,  the  lobes  not 
prominent.  The  depressed  part  of  the  mesonotum  striated,  the 
striae  moderately  strong,  more  or  less  curved,  bordered  at  the 
base  and  apex  by  a  smooth  margin.  Abdomen  as  long  as  thorax, 
the  terminal  sheatli  short,  broad,  blunt  at  the  apex.  The  end- 
joints  of  the  antenna}  are  marked  with  black.  Hind-femora  finely, 
closely,  distinctly  and  uniformly  punctured;  below  they  are 
margined  by  white  pubescence. 

Anthrocephalus  CARPocAPSiE,  sp.n. 

Black;  flagellum  of  antennae,  tegulae  and  legs  red,  tibiae  darker 
in  tint  than  the  femora;  wings  hyaline,  nervures  black;  a  fuscous 
cloud  at  and  behind  the  stigma,  not  extending  much  beyond  the 
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nervures;  beyond  is  a  larger,  paler,  longish-triangular  cloud,  the 
narrowed  enfl  at  the  costa,  it  extending  beyond  the  middle- 
Basal  four  ventral  segments  piceous-red.  Frontal  depression 
deep,  faintly  striated,  the  sides  transversely  striated,  with  two 
longitudinal  keels,  the  inner  stronger  and  longer  than  the  other, 
it  going  round  the  sides  and  top  of  the  lower  ocellus;  opposite 
the  latter,  it  forms  a  tiat,  smooth,  shining  keel  on  which  are  three 
fove?e.  Pro-  and  mesonotum  closely,  distinctly  punctured,  the 
former  more  finely  and  closely  than  the  latter,  scutellum  slightly 
more  strongly  than  the  mesonotum,  its  apex  depressed  in  the 
middle,  the  sides  bluntly  rounded.  Metanotum  with  a  slightly 
oblique,  straight  slope;  in  the  centre  are  two  keels,  which  slightly 
converge  at  the  base,  the  space  between  them  irregularly  striated; 
the  part  on  either  side  of  this  is  reticulated,  widely  at  the  base,, 
more  finely  and  closely  at  the  apex,  the  part  becoming  gradually 
narrowed  towards  the  apex.  Abdomen  as  long  as  the  thorax, 
becoming  gradually  narrowed  towards  the  apex.  ^,  Length, 
4  mm. 

Bred  from  "Codling  'Moth." {C arpocapsa  pomonella),  by  Mr.  W. 
B.  Stokes,  at  Glen  Innes. 

Anthrocephalus  spilogaster,  sp.n. 

Black;  the  basal  two  abdominal  segments,  upper  half  of  third, 
on  the  sides,  and  hind  coxse,  trochanters,  and  femora  red;  wings 
hyaline,  the  middle  of  the  wings  fuscous,  slightly  violaceous,  the 
cloud  fainter  beyond  the  stigma,  which  is  black  like  the  nervures; 
the  four  anterior  tarsi  are  rufo-testaceous  except  at  the  base. 
5.  Length,  6  mm. 

Bong  Bong,  N.S.W.(W.  W.  Froggatt). 

Temples,  pleurje,  metanotum,  and  apices  of  abdominal  segments 
densely  covered  with  lung,  white  pubescence;  mesonotum  and 
scutellum  densely  with  shorter  black  pubescence;  the  pubescence 
on  the  tibiae  short,  white  and  dense.  Frontal  depression  closely, 
regularly,  transversely  striated  in  the  centre;  sides  transversely 
striated,  with  a  keel  on  either  side,  and  one  down  the  centre. 
Malar  space  as  long  as  the  eyes.  Apex  of  scutellum  roundly, 
broadly    incised,    the    lateral   edges    bluntly    rounded.       Thorax 


6i2  PARASITIC  HYMENOPTERA,  ii., 

strongly  punctured,  the  punctures  on  the  mesonotum  and  scu- 
tellum  clearly  separated.  Mesopleurje,  except  at  the  base,  closely, 
regularly,  longitudinally  striated,  the  striae  becoming  shorter 
below.  Metapleurje  (;losely,  rugosely  reticulated,  armed  with  a 
stout  tooth,  which  is  longer  than  wide  at  the  base.  Abdomen 
nearly  as  long  as  head  and  thorax  combined. 

Anachyptus  ferrugineus,  sp.n. 

Ferruginous;  antennae  lighter  in  tint;  mesonotum,  scutellum, 
mesosternum,  and  the  dilated  apical  part  of  the  abdomen  infus- 
cated,  the  two  hinder  legs  darker  in  tint  than  the  four  anterior; 
abdominal  petiole  fully  one-half  the  length  of  the  thorax,  and 
longer  than  the  rest  oi  the  segments  united;  wings  hyaline,  very 
iridescent,  nervures  black.      ^.  Length,  5  mm. 

Mittagong,  N.S.W.;  in  January;  caught  on  the  wing  ( W.  W. 
Froggatt). 

1:1  ead  and  thorax  strongly,  umbilically  punctate,  less  strongly 
and  more  sparsely  on  the  sides  of  the  vertex  and  in  the  middle  of 
the  occiput,  lateral  lobes  of  mesonotum  less  strongly  and  more 
sparsely  than  the  middle  one;  scutellum  as  strongly,  but  not  so 
closely,  its  apex  broadly  rounded,  and  with  a  distinct  margin 
Propleuraj  with  two  punctures  above  and  two  below.  Meso 
pleurae,  at  the  top  apical  part,  with  a  squarish,  smooth  space, 
having  one  fovea  in  the  middle  of  the  base  and  three  below; 
apical  basal  part  closely,  finely,  longitudinally  striated,  more 
strongly  and  less  closely  at  the  top;  the  rest  is  strongly  punc 
tured,  with  the  punctures  clearly  separated  Metanotum  strongly 
aciculated,  with  two  keels  slightly  diverging  at  the  apex,  in  the 
centre.  INIetapleurse  regularly  reticulated.  Abdominal  petiole 
aciculated,  more  strongly  at  the  base  than  apex,  its  sides  margined, 
Aveakly  so  on  apical  half,  the  sides  with  two  stout  keels,  and  an 
irregular  one  on  basal  half  between  them. 

Chalcitella  piceiventris,  sp.n. 

Black;  antennal  scape  and  four  front  legs  rufo-testaceous, 
hind  legs  and  teguUe  of  a  deeper,  darker  rufous  colour,  the 
middle  of  the  femora  broadly  black,  sides  and  ventral  surface  of 


BY  P.  CAMERON.  643 

the  dilated  abdominal  segments  piccous-red;  wings  hyaline, 
iridescent,  nervures  pale  testaceous,  costal  nervures  paler  at  the 
apex.     (J,  Length,  3  mm. 

Mittagong;  in  January;  caught  on  the  wing(W.  W.  Froggatt). 

Vertex  weakly  punctured  laterally,  the  centre  smooth,  sides 
of  the  front  more  strongly  punctured,  occiput  smooth  and  shining. 
Pro-  and  mesonotum  and  scutellum  strongly  punctured,  apex  of 
mesonoUnn  smooth  at  the  sides.  The  flat  metanotum  is  strongly 
aciculated;  there  are  two  keels,  not  very  clearly  defined,  down 
the  middle;  on  either  side  are  two  pairs  of  not  very  clearly  defined, 
oblique  keels.  Pro-  and  mesopieurse  irregularly  punctured,  the 
apical  upper  third  of  the  latter  smooth,  the  lower  part  finely, 
closely  striated.  ^Jetapleur9e  regularly  reticulated.  Abdominal 
petiole  one-half  the  length  of  thorax,  and  longer  than  the  rest  of 
the  abdomen.  There  are  two  keels  on  the  top,  and  a  stout  one 
down  the  middle  of  the  sides.  There  are  eight  black  teeth  on 
the  hind  femora,  the  four  basal  larger  and  more  widely  separated 
than  the  apical. 

Toryminje. 

Callimone  acacia,  sp.n. 

Green ;  thorax  tinged  with  blue,  face  and  malar  space 
tinged  with  golden,  antennal  scape  green,  flagellum  black; 
trochanters,  base  and  apex  of  femora  narrowly,  and  tibis 
and  tarsi,  yellow,  almost  white;  wings  hyaline,  nervures  black. 
(^9.  Length,  2mm.;  terebra,  1-5 mm. 

Erina,  N.S.W.  ;  bred  from  small,  berry-like  galls  on  the 
foliage  of  Acacia  sp.  ;  28th  August  (W.  W.  Froggatt). 

Face  strongly  punctured,  more  weakly  above  than  below, 
and  more  sparsely  in  the  middle  above ;  a  keel  runs  down  its 
middle  from  the  antennae,  it  becoming  widened  below.  Ver- 
tex and  front  sparsely  punctured,  their  sides  transversely 
striated,  the  latter  more  strongly  than  the  former  ;  the  space 
below  the  ocelli  aciculated  only.  Mesonotum  finely,  closely 
transversely  striated.  Base  of  scutellum  transversely,  the 
sides  finely  and  closely  longitudinally  striated,   the  apex  in 
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the  middle  more  finely  transversely  striated.  Base  of  meta- 
notiim  with  a  crenulated  furrow,  centre  almost  smooth,  sides 
with  some  oblique  striae.  The  top  of  propleurse  with  a  few 
oblique  stout  striae  running  from  the  base  to  the  apex,  the 
rest  more  finely  and  closely  striated,  the  striae  running  from 
the  apex  to  the  base.  Upper  basal  half  of  mesopleurae  finely 
striated,  the  striae  more  or  less  curved.  Metapleuras  smooth, 
the  lower  half  depressed,  rounded  above,  the  sides  margineii. 
Abdomen  smooth  above,  the  sides  finely,  closely,  obliquely 
striated.  Legs  closely  covered  with  white  pubescence;  hinder 
coxae  closely,  finely  reticulated  ;  hinder  femora  finely  punc- 
tured. 

Megastigmus  sulcicollis,  sp.n. 

Yellow ;  mesonotum,  scutellum,  and  abdomen  tinged  with 
fulvous,  legs  of  a  paler  yellow  colour  ;  flagellum  of  antennae 
darker,  more  fulvous  in  tint,  the  apices  of  the  joints  nar- 
rowly black  ;  wings  hyaline,  nervures  testaceous,  stigmal  spot 
longish-conical.  Tips  of  mandibles  and  sheath  of  ovipositor 
black.     $. Length,  1-2-5 mm.;  ovipositor  as  long  as  the  body. 

Richmond,  N.S.W. ;  bred  from  galls  in  the  flowers  of  the 
"  Kurrajong,"  in  August  (specimens  from  C.  T.  Musson). 

Smooth,  pronotum  finely,  closely,  transversely  striated  ;  a 
narrow  transverse  furrow  before  the  middle,  a  shorter,  wider, 
more  distinct  one  at  the  apex.  Pro-  and  mesonotum,  and 
scutellum  sparsely  covered  with  longish  black  hairs ;  finely, 
closely,  transversely  striated,  metanotum  more  coarsely  stri- 
ated. Base  of  mesonotum,  base  and  sides  of  scutellum  and 
of  metanotum,  the  sides  of  the  latter  more  broadly,  base  of 
the  parapsidal  furrows,  and  the  depressions  at  the  sides  of 
the  mesonotum,   black. 

POLMON  OLENUS  Walk. 

Mon.  Chal.  ii.,  7. 

Sydney;  in  February;  bred  from  egg-cases  of  Mantis:  Cooma, 
N.S.W.(W.  W.  Froggatt). 
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PODAGKION    SPILOPTEKION,   Sp.n. 

Dark  blue  ;  abdomen  dark  violaceous,  hind  tibiae  and  femora 
black,  tarsi  testaceous,  antennal  scape  fulvous ;  wings  hya- 
line, nervures  black,  a  large  blackish-violaceous  cloud  on  the 
marginal  nerviire,  commencing  near  its  base  and  reaching  to 
near  the  apex,  enclosing  the  stigmal  nervure,  becoming 
slightly,  gradually  widened  to  shortly  beyond  the  middle, 
then  roundly  narrowed,  the  sides  at  the  apex  rounded,  the 
centre  transverse  ;  it  extends  to  the  top  of  the  apical  third ; 
cf  9  .  Length,  3  mm.  ;  ovipositor,   2   mm. 

Cooma,  N.S.W.  ;  bred  from  egg-cases  of  Mantis  (W.  W- 
Froggatt). 

Face  closely,  finely  punctured,  intermixed  with  fine  striae ; 
the  blue  colour  intermixed  with  brassy  and  rosy  tints,  especi- 
ally below.  Front  and  vertex  more  strongly  punctured ;  the 
punctures  close  and  regular.  Mandibles  darker  red,  brighter 
in  tint  at  the  base.  Pro-  and  mesonotum,  and  scutellum 
closely  punctured  ;  the  scutellum  with  more  distinct  brassy 
tints :  upper  part  of  basal  mesopleurae  strongly,  obliquely 
striated,  it  forming  a  triangle,  bordered  below  by  a  keel ;  the 
rest  of  it  closely,  finely  reticulated.  Propleuras  closely,  finely 
punctured,  more  or  less  striated.  Metapleuras  finely,  closely, 
punctured  ;  there  are  about  six  irregular  teeth,  the  basal  three 
larger  and  more  widely  separated  ;  they  are  as  long  as  the 
coxae,  which  are  closely  and  more  finely,  punctured  than  the 
femora. 

The  male  is  similar.  As  is  usual  with  metallic  species,  the 
amount  of  the  brassy  and  rufous  tints  varies.  The  fore 
tibiae  may  be  testaceous  at  the  base  and  apex,  as  well  as  below. 

Probably  the  femoral  teeth  vary  in  size  and  number,  as  I 
have  noticed  to  be  the  case  with  another  species.  The  apical 
joints  of  the  antennae  form  a  not  very  clearly  defined  club. 
The  sides  of  the  metanotum  are  bounded  by  a  smooth  furrow, 
inside   of   which    is  a    flatter   one,   double    its    width,    which, 
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again,  is  bordered  on  the  inner  side  by  an  irregularly  crenu- 
lated  furrow.  The  central  part  is  finely  rugose,  divided  into 
two  almost  equal  parts  by  a  narrow  smooth  furrow ;  the  apical 
part  is  depressed  in  the  middle. 

Except  for  the  large  alar  cloud,  this  species  does  not  differ 
from  typical  Podagrion,  which  have  long  been  known  to  live 
in  the  egg-cases  of  Mantis. 

Perilampins. 

Perilampus  tasmanicus,  sp.n. 

Dark  blue,  largely  tinged  with  violaceous,  head  with  the 
violaceous  tints  more  extended  than  they  are  on  the  thorax ; 
a  fiery  red  spot  on  the  apex  of  the  raesonotum  on  the  sides,  and 
another  on  the  apex  of  the  mesopleurse  above  the  middle ;  the 
ventral  abdominal  segments  are  lighter,  more  greenish  in 
tint ;  apex  of  the  second,  and  the  apical  dark  red,  the  third 
green ;  legs  dark  blue  to  the  apex  of  the  femora,  hind  tibiae 
almost  black ;  knees,  base  and  apex  of  tibiae,  and  tarsi  testa- 
ceous ;  wings  hyaline,  nervures  dark  fuscous ;  antennae  black, 
densely  covered  with  white  pile;  the  underside  fuscous.  5. Length, 
3  mm. 

Hobart,  Tasmania,  (A.   M.  Lea). 

Head  somewhat  strongly  striated  ;  striae  clearly  defined, 
longitudinal  on  the  vertex  and  front,  roundly  curved  on  the 
top  of  the  former ;  occiput  more  closely  and  finely,  trans- 
versely striated.  Pro-  and  mesonotum  and  scutellum  umbili- 
cally,  rather  strongly  punctate,  basal  slope  of  the  pronotum 
smooth;  metanotum  irregularly,  obliquely  striated.  There  is 
an  oblique  keel  down  the  propleurae  before  the  middle,  divid- 
ing the  part  into  two,  the  basal  (and  smaller)  irregularly 
striated,  the  apical  smooth.  Mesopleurse  with  a  quadrate, 
smooth  depression,  longer  than  wide,  on  the  upper  basal  half 
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of  the  niesopleurae  ;  the  rest  longitudinally  striated.      Meta- 
pleurae  rugosely  reticulated. 

Eurytominse. 

EURYTOMA    BRACHYSCELIDIS,  Sp.n. 

Black,  covered  with  whitish  pubescence ;  trochanters,  apex 
of  femora,  tibiae  and  tarsi  pale  testaceous,  oral  region  and 
almost  the  upper  half  of  the  proplevirae  rufo-testaceous ;  base 
of  antennal  scape  testaceous,  underside  of  flagellum  fuscous  ; 
the  latter  densely  covered  with  a  microscopic  white  pile ; 
wings  hyaline,  nervures  dark  fuscous.  The  male  has  the  face, 
clypevis,  the  lower  outer  orbits,  and  the  malar  space  testa- 
ceous.    (J9. Length,  l-5-2-5mm. 

Stawell,  Victoria  ;  bred  from  coccid  (Apio?norpha)  galls  on 
Uiicoli/jitus  sp.(C.  Daly). 

Antennae  in  9  short,  thick,  second  joint  twice  longer  than 
wide,  becoming  gradually  widened  towards  the  apex,  scape 
distinctly  narrower  than  it,  the  other  joints  wider  than  it  is 
long,  the  last  conical,  the  narrowed  part  of  the  joints  in  cf 
testaceous ;  the  hairs  are  stiff,  and  longer  than  the  joints. 
Marginal  nervure  as  long  as  the  postmarginal,  and  thicker 
than  it ;  stigmal  shorter  than  the  latter,  the  lower  thickened 
part  semicircular,  emitting  a  branch  from  the  apical  basal 
part.  Parapsidal  furrows  shallow,  but  distinct.  Abdomen 
smooth  and  sinning,  the  apical  segments  fringed  with  white 
hair. 

This  is  probably  a  variable  species.  The  face  in  the  9 
may  be  broadly  testaceous,  the  femora  may  be  black,  or  black- 
testaceous  below.  The  fourth  abdominal  segment  occupies  the 
greater  part  of  the  abdomen.  The  testaceous  mark  on  the 
pronotum  varies  in  size  ;  it  is  not  visible  from  above.  The 
tarsi  may  be  infuscated  to  a  greater  or  less  extent  in  the 
middle.  There  is  no  distinct  club  on  the  antennre  in  9  -  ^^^ 
the  joints  being  of  equal  width  to  the  base  of  the  last.  The 
abdomen  is  distinctly  shorter  th;in  the  thorax;  it  is  almost  sessile, 
the  petiole  being  very  short. 
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EuRYTOMA  Clelandi,  sp.n. 

Black ;  oral  region,  underside  of  antennal  scape,  lower  half 
of  the  upper  inner  orbits  broadly,  outer  orbits,  the  upper 
part  gradually  narrowed,  malar  space,  mandibles,  palpi  and 
propleurae  entirely,  rufo-testaceous ;  legs  of  a  paler  testaceous 
colour,  the  four  anterior  femora  slightly,  posterior  broadly 
black  above;  wings  hyaline,  nervures  black  behind,  testaceous 
in  front ;  marginal  vein  distinctly  longer  and  thicker  than 
the  postmarginal ;  the  stigmal  as  long  as  the  latter,  its 
thickened  apex  obliquely  narrowed  from  the  base  and  apex 
to  the  centre,   the  two  parts  being  of  equal  size ;  it  has  no 

projection.      ^-I^^'ig^^^)  -  "^^^i- 

West  Australia;  bred  from  Coccid  galls  (Apiomorpha  sp.) 
in  January,  (Dr.  J.  B.  Cleland). 

The  second  joint  of  the  antennae  is  longer  than  wide,  and  is 
distinctly  narrower  than  the  third,  which  is  almost  twice  its 
length  and  distinctly  wider  than  it ;  it  is  twice  longer  than 
wide  ;  the  other  joints  shorter,  wider  than  long.  The  pubes- 
cence is  white  and  dense ;  it  is  much  longer  on  the  metano- 
tum.  Head  and  thorax  coriaceous,  the  pro-  and  mesonotum 
more  or  less  transversely  striated;  the  mesopleurse  finely,  closely, 
obliquely  striated;  the  metapleurse  much  more  coarsely  striated. 
Parapsidal  furrows  straight,  oblique,  distinct.  There  is  an 
aciculated  line  down  the  middle  of  the  scutellum.  The  ventral 
surface  of  abdomen  and  the  lower  half  of  its  sides  are  testaceous. 

A  coccid  is  a  new  host  for  the  Eurytoi?iidce.  They  have 
been  bred  from  Hi/menoptera,  Coleoptera,  and  Dipt  era,  and 
one  group  feeds  on  the  eggs  of  Orthoptera. 

Chromeurytoma,  gen.  nov. 

Antennae  short,  clavate,  apparently  13-jointed,  placed  over 
the  mouth,  the  last  joints  forming  a  club.     Apex  of  clypeus 
rounded.      Face  roundly  convex,   clearly  separated  laterally, 
below   separated   from   the   clypeus  by  a  furrow.     Head   dis 
tinctly  wider  than  the  thorax.     Eyes  large,  widely  separated 
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above,  not  converging.  Temples  short.  Prothorax  large, 
quadrate,  as  long  as  the  mesothorax,  which  has  distinct  fur- 
rows ;  these  are  straight,  and  converge  towards  the  apex. 
Scutellum  large,  longer  than  it  is  wide  at  the  apex  ;  that  is, 
broadly  rounded  and  margined.  Postscutellum  large,  nar- 
rowed gradually  behind.  Metanotum  short,  little  developed, 
the  centre  depressed  narrowly,  the  sides  broadly  rounded,  the 
slope  oblique.  There  is  an  oblique  furrow  across  the  meso- 
pleurse.  Abdomen  shorter  than  thorax,  longish-oval,  dis- 
tinctly narrowed  at  base  and  apex,  not  petiolated.  Marginal 
nervure  long,  the  postmarginal  longer  than  it ;  stigmal  fully 
one-half  the  length  of  the  marginal.  Legs  stout,  pilose. 
Body  metallic-green ;  its  sculpture  fine. 

I  can  refer  this  genus  only  to  the  Eurytomince,  but  it  is 
certainly  not  typical  of  that  group.  The  marginal  nervure, 
for  example,  is  much  longer,  the  sculpture  much  finer,  and 
the  antennae  shorter  and  more  clavate.  I  cannot  place  it  in 
any  other  group.  The  metallic  colour  is  not  unique  for  the 
Euri/tomince,  for  it  is  found  in  Chryseida.  In  habits,  the  type 
of  the  genus  agrees  with  most  Eurytomince,  the  species  of  the 
tribe  being  mostly  parasitic  on  gall-insects.  Probably  the 
discovery  of  the  male  may  throw  light  on  the  systematic 
position. 

Chromeurytoma  clavicornis,  sp.n. 

Dark  green,  largely  tinted  with  blue,  and,  to  a  less  extent, 
with  violaceous  ;  antennae,  and  legs,  except  the  coxae,  rufo- 
festaceous;  mandibles  and  palpi  testaceous;  wings  hyaline, 
nervures  pale  testaceous.     9-Length,  4-5  mm. 

Bungendore,  N.S.W. ;  bred  from  Eucalyptus  galls;  August, 
(W.  W.  Froggatt). 

Vertex  below  the  ocelli  finely,  closely  striated ;.  apex  of 
pronotum,  mesonotum  and  scutellum  finely,  closely  striated, 
the  striation  stronger  on  the  scutellum,  weaker  on  the  base  of 
mesonotum;  postscutellum  microscopically  striated,  the  parts 
bordering  it   fiery-red,       Metanotum  smooth.      Metapleurae  fiery- 


650  PARASITIC  HYMENOPTERA,  ii., 

red.  Abdomen  smooth.  Apex  of  pronotum  narrowly  fiery- 
red.  There  is  a  wide  curved  furrow  on  the  malar  space.  Ven- 
tral surface  of  abdomen  largely  violaceous. 

I  am  not  sure  bvit  that  the  deep  rufous  tint  of  the  legs  may 
be  caused  by  discolouration  through  the  action  of  cyanide  of 
potassium. 

Xantheurytoma,  gen.  nov. 

Submarginal  nervure  twice  the  length  of  marginal, 
thickened  towards  the  apex,  marginal  thickened,  postmargi- 
nal  not  one-half  the  length  of  marginal,  not  longer  than 
stigmal,  which  is  triangularly  thickened  at  the  base,  at  its 
junction  with  the  marginal,  the  lower  part  of  it  narrowed, 
roundly  curved.  Antennae  short,  thick,  joints  of  flagellum  wider 
than  thick.  Ocelli  almost  in  a  straight  line,  the  central  very 
little  in  front  of  the  lateral.  Parapsidal  furrows  clearly  defined, 
rounded,  meeting  very  shortly  before  the  base  of  scutellum. 
Scutelluni  large,  longish-pyriform,  the  broad  end  at  the  apex; 
almost  as  long  as  the  mesonotum.  Metanotum  short,  steeply 
oblique  ;  the  centre  with  a  keel  on  cither  side,  the  two  paral- 
lel not  converging.  Thorax  not  punctured,  only  very  finely 
striated  above.  Abdomen  sessile,  distinctly  shorter  than 
thorax  ;  its  second  segment  much  longer  than  the  others  ;  its 
apex  bluntly  rounded,  broad :  fifth  segment  shorter  than 
fourth. 

There  is  no  clear  club  to  the  antennae ;  the  joints  of  the 
flagellum  are  not  distinctly  separated,  at  the  most  only  pilose  ; 
the  scape  is  narrower  than  the  tlagellum  ;  it  does  not  extengl 
much  above  the  middle  of  the  eyes ;  there  are  eleven  joints ; 
the  front  is  not  much  depressed. 

Combes  near  to  Xnnthorom<(,  Ashni.,  which  may  be  known 
from  it  by  the  fifth,  abdominal  segment  in  the  $  being 
nearly  twice  as  long  as  the  fourth,  by  the  abdomen  being 
longer  than  the  thorax,  and  by  the  marginal  nervure  being 
once  and  one-half  longer  than  the  stigmal,  not  twice  longer. 
The  parapsidal  furrows  are  deeper,  more  clearly  defined  and 
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more  roundly  curved  than  in  Eurytoma;  the  scutellum,  too, 
is  larger,  and  much  more  naxTowed  at  the  base  than  in  that 
genus. 

Xantheurytoma  flava,  sp.n. 

Yellow ;  back  of  thorax  deeper,  more  fulvous  in  tint ;  centre 
of  the  whole  of  the  basal  slope  of  pronotum  and  the  thoracic 
sutures  more  or  less  black,  flagellum  of  antennae  tinged  with 
fulvous,  legs  a  paler  yellow  than  the  body  ;  wings  hyaline, 
nervures  testaceous,  the  dilated  parts  darker-coloured  ;  stig- 
nial  nervure  triangularly  dilated  at  the  base,  the  apical  part 
a  little  longer  than  it,  roundly  curved.  The  metanotum  and 
back  of  abdomen  may  be  infuscated.     (J. Length,  2  mm. 

Richmond,  N.S.W.  ;  bred  from  galls  in  the  flowers  of  the 
Kurrajong  (C.  T.  Musson). 

Occiput  transverse.  Hinder  ocelli  separated  from  each 
other  by  twice  the  distance  they  are  from  the  eyes.  The 
occiput  may  be  infuscated  more  or  less ;  it  is  obscurely  striated 
Mesonotum  and  scutellum  finely,  closely,  transversely  stri- 
ated. Parapsidal  furrows  distinct,  roundly  curved  towards 
each  other  at  the  apex,  where  they  vmite  and  are  joined  to 
the  transverse  scutellar  furrow  by  a  short  one.  Scutellum 
large,  ovate,  twice  longer  than  wide,  obliquely  narrowed  to  a 
point  at  the  base,  the  apex  broadly  rounded. 

Probably  a  variable  species,  as  regards  the  amount  of  black. 

Eupelminse. 

EuPELMUs  ANTiPODA    Aslimead. 

Proc.  Linn.  Soc.  N.  S.  Wales,  1900,  342. 

Sydney  ;  in  September.  Dorrigo  ;  in  September.  Bred  from 
egg-cases  of  a  small  Mantis. 

This  appears  to  be  a  variable  species  as  regards  colouration  : 
some  specimens  have  more  of  the  green  tint  than  others;  the 
blue  merges  into  violaceous,  and  these  may  be  brassy  tints. 
The  male  is  green  with  brassy  tints,  and,  on  the  metanotum, 
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the  green  merges  into  violaceous ;  the  antennal  scape  and  four 
front  legs  are  yellow  tinged  with  fulvous,  especially  on  the 
femora ;  the  hind  legs  are  coloured  as  in  the  female,  except 
that  the  femora  are  green  for  the  greater  part ;  and  the  tibia? 
are  not  so  deeply  black,  while  their  base  may  be  testaceous. 
The  colour  of  the  wings  varies,  some  having  the  fuscous  tint 
on  the  apical  two-thirds  much  lighter  than  others ;  in  the 
males  they  may  be  almost  hyaline. 

Tridyminse. 

Tepperella,  gen.nov. 

Antennae  short,  stout,  thickened  towards  the  apex,  appar- 
ently 12-jointed,  the  basal  joint  of  the  flagellum  longer  than 
broad,  the  apical  shorter ;  head  wider  than  the  thorax  ;  the 
temples  little  developed,  occiput  broadly  incised.  Ocelli  in  a 
curve,  the  hinder  separated  from  each  other  by  two-thirds 
the  distance  they  are  from  the  eyes.  Clypeus  triangular, 
longer  than  it  is  wide  at  the  apex,  which  is  transverse.  Pro- 
notum  distinctly,  but  not  largely  developed,  gradually 
widened  towards  the  apex.  Mesonotum  with  the  furrows 
distinct,  roundly  curved ;  its  middle  lobe  larger  than  the 
lateral,  wide  at  the  apex,  which  is  bounded  by  a  transverse 
furrow.  Scutellum  large,  nearly  as  long  as  the  mesonotum, 
gradually  narrowed  from  the  apex  to  the  base,  the  apex 
bluntly  transverse.  Metanotum  short,  obliquely  sloped. 
Abdomen  broadly  ovate,  bkmtly  rounded  at  the  apex,  shorter 
than  the  thorax.  Marginal  nervure  short,  thick,  about  one- 
quarter  longer  than  the  stigmal  branch;  postmarginal  thinner, 
and  twice  longer.  Spurs  short.  Legs  normal.  There  is  a 
distinct  longitudinal  furrow  near  the  top  of  the  mesopleurae, 
extending  from  base  to  apex. 

Wings  large,  shortly  ciliated  round  the  apex.  Malar  space 
as  long  as  the  eyes.  Apex  of  clypeus  transverse.  The  front 
is  little  depressed.  Top  of  antennal  scape  reaching  close  to 
the  ocelli.     Body  smoother  than  usual,  being  almost  without 
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sculpture.  Scutelluni  larger  than  usual,  somewhat  pyriform, 
narrowed  to  a  point  at  the  base.  Metathorax  short;  no  keel 
on  the  nietanotuni. 

I  can  refer  this  genus  only  to  the  T rid ijni lint'.  Tribe  Tridy- 
mini.  In  the  system  of  Ashmead  (Mem.  Cair.  Mus.  i,  274)  it 
runs  near  to  Semiotellus. 

Tepperella  maculiscutis,  sp.n. 

Rufo-testaceous  ;  head,  except  for  a  triangular  spot  on  the 
face,  the  greater  part  of  metanotuni  and  the  abdomen,  black; 
antennae  black,  flagellum  testaceous  below,  scutelluni  with  a 
longish-triangular  black  mark  in  the  centre  ;  wings  clear  hya- 
line, nervures  testaceous.     9. Length,  4  mm. 

South  Australia ;  bred  from  long,  slender,  horn-like  galls 
on  Eucalyptus  leucoxylon {J .  G.  O.  Tepper). 

Smooth,  shining;  head,  pronotum,  metanotuni,  and  apical 
abdominal  segments  sparsely  haired. 

Cleonyminse. 

Paraheydenia,  gen.nov. 

Antennee  slender,  not  thickened  towards  apex.  Front 
wings  with  a  small  cloud  on  the  costal  nervure  at  the  base  of 
its  apical  third  ;  a  lai-ger  cloud  at,  and  touching  the  stigmal 
nervure;  marginal  nervures  twice  the  length  of  stigmal;  post- 
marginal  thickened,  and  projecting  beyond  the  apex  of  the 
latter.  Occiput  transverse,  temples  obsolete  above.  Ocelli 
in  a  triangle.  Eyes  large,  parallel ;  malar  space  distinct. 
Pronotum  a  little  longer  than  the  mesonotum  without  the 
scutellum,  the  centre  raised,  widened  towards  the  base,  sides 
with  a  large,  oval  depression  below  the  raised  centre ;  it  is 
distinctly  narrower  than  the  mesonotum,  which  is  flat,  nar- 
rowed in  front  and  without  furrows.  Scutellum  large,  flat, 
wider  than  long,  rounded  at  the  base,  the  apex  transverse ; 
metanotuni  short,  rounded,  a  keel  running  down  the  centre, 
and  one  on  either  side  of  this  on  the  apical  half  :  sides  bor- 
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dered  by  a  keel.  First  abdominal  segment  campanulate, 
longer  than  wide,  the  nai'rowed  end  at  the  base ;  second  the 
longest,  longer  than  the  following  united,  the  segments 
becoming  gradually  widened  to  the  penultimate,  the  whole 
being  shorter  than  the  thorax.  Fore- femora  greatly  swollen, 
straight  on  the  lower,  roundly,  broadly  narrowed  on  the 
upper  side  ;  base  in  front  slightly  depressed  in  the  middle, 
middle  femora  more  slender  than  the  hinder,  as  are  the 
middle  tibiae  than  the  posterior.  Second  joint  (pedicle)  of 
the  antennae  about  twice  longer  than  wide,  third  double  its 
length,  fourth  about  one-quarter  shorter,  the  others  shorter, 
fifth  and  sixth  twice  longer  than  wide,  the  others  wider  than 
long.     Parapsidal  furrows  almost  obsolete. 

This  genus  fits  in  best  into  the  Cleonymina',  and  probably 
is  most  nearly  related  to  Heydenia,  a  genus  which  appears  to 
be  very  little  known.  It  is  stated  by  Foerster  to  resemble 
one  of  the  Bryinoidfp,  which  is  certainly  the  case  with  the 
present  genus.  In  Heydenia,  the  parapsidal  furrows  are  indi- 
cated ;  there  are  no  keels  on  the  metanotum  nor  clouds  on 
the  wings. 

Paraheydenia  longicollis,  sp.n. 

Upper  part  of  head  and  thorax  brassy-golden,  sutures 
blue  ;  pleurae  similarly  coloured,  but  more  largely  tinged  with 
blue,  especially  below  ;  abdomen  dark  purple,  the  base  blue, 
the  middle  laterally  tinged  with  golden-brassy  ;  legs  dark  red, 
four  hinder  coxse  purple,  tarsi  testaceous,  basal  Joint  white  ; 
antennal  scape  red,  pedicle  brassy,  the  other  joints  black ; 
wings  hyaline,  nei'vures  black,  an  oval  fuscous  cloud  at  the 
stigma.     (J. Length,  4  mm. 

Wagga,  N.S.W.  ;  in  April  (W.  W.  Froggatt). 

Antennal  furrows  wide,  converging  and  uniting  above,  dark 
green,  closely  reticulated-pimctiired,  as  is  also  the  vertex ; 
the  rest  of  the  head  more  finely  punctured.  Ocelli  in  an 
equilateral     triangle,    the   hinder   separated    from   each   other 
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by  a  slightly  greater  distance  than  they  are  from  the  eyes. 
Pronotum  finely,  closely  transversely  striated;  pleuras  smooth. 
Mesonotum  and  scutellum  closely,  rather  strongly,  reticulated- 
punctured,  the  lateral  divisions  more  finely  than  the  central ; 
mesopleurge  more  finely,  similarly  2:)unctured,  more  finely  so 
at  the  base,  where  there  is  a  raised  lougish  area,  the  nar- 
rowed end  above ;  apex  bordered  by  a  smooth  line.  Meta- 
notum  smooth  in  the  middle ;  there  is  a  stout  keel  down  its 
centre,  with  a  less  distinct  one,  bulging  out  in  the  middle,  on 
either  side  of  it ;  the  sides  ai'e  aciculated,  and  as  are  also  the 
metapleurae,  densely  covered  with  white  pubescence.  Coxae 
and  the  dilated  fore-femora  closely,  finely  punctured ;  the 
former  densely  covered  with  white  pubescence.  Mandibles 
red,  black  at  the  apex.     Palpi  white. 
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THE  FIBRO-VASCULAR  SYSTEM  OF  THE  PEAR 

(POME). 

By  D.  McAlpine,  Corresponding  Member. 
(Plates  xxvi.-xxix.) 

I  have  already  dealt  in  some  detail  with  the  vascular  system  of 
the  apple  {antea,  p.613),  and  it  is  so  closely  related  to  that  of  the 
pear,  that  it  will  not  be  necessary  to  treat  the  latter  with  the 
same  degree  of  fulness. 

The  fruits  of  the  apple,  pear,  and  quince,  known  as  Pomes  or 
Pip-fruits,  are  characterised  by  possessing  five  carpels,  constituting 
the  "core"  or  true  fruit,  and  surrounded  by  a  fleshy  portion 
generally  considered  to  be  the  swollen  and  succulent  receptacle. 
The  pulpy  flesh  of  the  pear  and  quince  differs  from  that  of  the 
apple,  however,  in  containing  groups  of  what  are  known  as 
"stone-cells"  scattered  among  the  thin- walled  cells  of  the 
parenchymatous  tissue.  These  constitute  the  "grit"  of  the  pear 
and  quince,  and  consist  of  cells  with  strongly  thickened,  lignified 
walls,  hence  called  sclerenchyma. 

Transverse  and  longitudinal  Sections  of  Pear. 

If  a  thin  transverse  section  of  the  peai*  is  made  through  the 
core,  and  phloroglucin  used  as  a  stain,  followed  by  hydrochloric 
acid,  the  stone-cells  turn  a  bright  red  colour;  and  while  seen  to 
be  scattered  through  the  flesh,  extending  even  to  the  skin,  they 
are  densely  clustered  around  the  core(Fig.2).  The  pear  likewise 
difiers  from  the  apple  in  being  more  or  less  top-shaped,  so  that 
the  carpels  are  relatively  nearer  the  crown  or  blossom-end,  and 
not  so  central  because  there  is  a  much  larger  pi'oportion  of  the 
fruit  representing  the  receptacular  portion  beneath  the  core(Fig.4). 
On  this  account,  the  primary  vascular  bundles  are  seen  traversing 
the  flesh  for  a  greater  portion  of  their  course  than  in  the  apple, 
and  a  better  insight  is  thereby  gained  into  their  relative  positions 
before  they  reach  the  carpels. 
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The  pears  used  in  this  investigation  were  Harrington's  Victoria 
and  Achan,  because  they  happened  to  be  preserved  up  to  the 
month  of  September.  It  was  found  that,  in  the  case  of  the  pear, 
potassium  hydrate  was  not  necessary  for  softening  purposes,  as, 
after  immersion  for  five  days  in  oi'dinary  tap-water,  the  skin 
could  be  easily  peeled  off,  and  the  flesh  removed  by  needle  and 
brush,  so  that  the  vascular  system  stood  out  distinctly  as  shown 
in  Figs. 6,  7,  and  8. 

If  we  follow  the  course  of  the  vascular  bundles  from  the  fruit- 
stalk,  a  connected  view  will  be  obtained  fiom  their  entrance  into 
the  fruit,  and  they  can  then  be  followed  right  through  until  the 
blossom -end  is  reached. 

Fruit-stalk. — The  fruit-bud  which  is  borne  by  the  short  shoot 
or  "  spur,"  will  open  out  in  the  spring  into  a  number  of  flowers, 
of  which  only  one  may  "set"  and  produce  fruit.  The  flower  is 
really  of  the  nature  of  a  shoot,  and  the  stalk  represents  the  stem 
or  axis.  If  a  transverse  section  of  the  stalk  is  made  just  where 
it  adjoins  the  flesh,  ten  distinct  fibro-vascular  bundles  are  seen 
(Fig.l),  although,  on  account  of  irregularities  in  growth,  these 
may  often  lose  their  distinctness,  and  run  together.  They  are 
continued  into  the  fruit,  and  constitute  the  ten  primary  vascular 
bundles  which  supply  the  rapidly  growing  fruit  from  the  parent- 
tree. 

Vascular  System  of"'Go7'e"  and  "Flesh." 

A  transverse  section  of  the  pear  through  the  "core"  shows  the 
five  cavities,  each  containing  normally  two  seeds,  enclosed  by  a 
fleshy  wall  with  a  firm  inner  face(Figs.2,  3).  An  irregular  layer 
of  "stone-cells"  surrounds  this,  so  that  the  ten  vascular  bundles, 
seen  so  prominently  in  the  apple  between  and  opposite  to  each  of 
the  carpels,  are  obscured.  How  densely  the  stone-cells  are 
crowded,  particularly  opposite  the  cai'pels,  may  be  seen  in  Fig. 3. 
But  if  a  transverse  section  does  not  reveal  much  of  a  vascular 
system  from  mere  inspection,  a  longitudinal  section  gives  a  good 
insight  into  the  general  structure(Figs.4,  5).  The  continuation 
of  the  fruit-stalk  is  seen  in  the  flesh,  and  the  primary  vascular 
bundles  soon  diverge  from  it.     There  are  five  bundles  only  slightly 
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spreading  at  first,  but  as  they  approach  the  carpels,  they  bulge 
out  more.  As  each  one  approaches  its  corresponding  carpel,  it 
giv^es  rise  to  an  internal  branch,  which  passes  along  the  dorsal  or 
outer  face  of  the  carpel,  while  the  main  portion  of  each  bundle  is 
continued  beyond  to  the  blossom-end  of  the  fruit.  Thei'e  are 
also  five  alternating  bundles  which  diverge  a  little  higher  up  than 
the  preceding,  and  each  one  passes  between  two  carpels,  giving 
off  an  internal  branch  to  the  inner  or  ventral  face  of  the  carpel 
(Fig.6). 

Each  primaiy  vascular  bundle  gives  rise  to  numerous  branches 
externally,  which  combine  to  form  a  complete  network  of  vessels 
about  one-half  inch  or  less  from  the  surface(Fig.9);  and  from  the 
boundaries  of  each  mesh,  the  innumerable  plume-like  bi'anches 
arise,  reaching  to  the  skin,  just  as  in  the  apple(Figs.4,  5,  6). 

Fihro-vascular  System  as  a  whole. 

The  first  impression  gained  by  a  glanoe  at  this  luxuriant  and 
elaborate  system  of  vascular  bundles  in  the  pear(Fig.7)  is,  that  it 
is  provided  with  a  most  complete  framework  to  support  the  soft 
parts,  and  is  the  centre  of  a  great  receiving  and  distributing 
agency,  receiving  food-materials  from  every  part  of  the  tree,  and 
distributing  them  to  every  portion  of  tlie  fruit.  Tt  is  not  only 
adapted  for  supplying  present  needs,  but  also  for  future  require- 
ments, as  the  food  is  used  up  or  stored  up,  according  to  circum- 
stances. 

It  is  difficult  to  give  an  accurate  description,  conveying  an 
idea  of  the  diversity  of  the  bundles  and  yet  of  their  combination 
into  a  harmonious  whole.  But  the  general  views  of  the  entire 
system (Figs.7  and  8),  the  detailed  views(Figs.6  and  9),  together 
with  the  transverse  and  longitudinal  sections(Figs.2,  3,  4  and  5), 
should  help  to  give  a  vivid  picture  of  the  wonderful  arrangements 
provided  by  nature  for  the  building  up  of  the  luscious  fruit,  which 
is  simply  a  vehicle  for  the  distribution  of  the  seeds. 

The  Skeleton.  — Just  as  in  animals,  the  skeleton  is  intimately 
associated  with  the  conducting  tissues,  and  each  fibro-vascular 
bundle  has  a  skeletal  framework  to  stiffen  and  strengthen  the 
vessels.     In  addition  to  that,  the  "stone-cells,"  so  generally  dis- 
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tributed  throughout  the  pear,  strengthen  and  protect  the  softer 
tissues,  and  being  scattered  in  groups,  they  olFer  no  impediment 
to  increase  in  size.  Even  the  skin,  as  shown  in  the  account  of 
the  apple,  acts  as  an  outside  skeleton,  or  exoskeleton,  to  give 
firmness  to  the  whole,  and  keep  the  component  parts  together. 
If  the  skin  is  broken  or  bruised  in  a  ripe  pear,  it  is  seen  how 
quickly  decay  sets  in;  and  even  while  the  fruit  is  still  growing, 
tlie  skin  must  keep  pace  with  the  rapid  enlargement.  The 
structure  of  the  skin,  with  its  "  window-cells,"  as  in  the  apple 
(Fig.  10),  is  adapted  for  expansion,  but  its  chief  function  is  to 
prevent  a  too  rapid  loss  of  water.  As  showing  the  efficiency  of 
the  skin  for  this  purpose,  I  had  a  pear  of  the  Broompark  variety 
and  a  Jonathan  apple,  peeled  and  unpeeled,  and  kept  in  a  dry 
atmosphere  for  48  hours.  The  loss  in  weight  was  carefully 
tested  by  P.  R.  Scott,  Chemist  for  Agriculture,  with  the  following 
results : — 

Weight  of  whole  pear  before  desiccation  261  569  gr. ,   after  260  0355  gr. 

Weight  of  peeled  pear  before  desiccation...  .  176  677  gr.,  after  172'5190  gr. 
Weight  of  whole  apple  before  desiccation.  .  133-4895 gr.,  after  132737  gr. 
Weight  of  peeled  apple  before  desiccation  ..112065  gr.,    after  1088538  gr. 

No.l.    Whole  pear 0-586  per  cent,  loss  after  48  hours. 

No. 2.   Peeled  pear 235  ,,  ,,  „ 

No.3.    Whole  apple 0563  ,,  ,,  ,, 

No  4.  Peeled  apple 2  87  ,,  ,,  ,, 

Thus  the  peeled  pear  had  lost  over  four  times  the  weight  of 
that  of  the  whole  pear,  and  the  pared  apple  had  lost  over  five 
times  that  of  the  unpared. 

The  Conducting  Tissue. 

If  we  follow  the  course  of  the  nutrient  fluid,  supplied  by 
the  root,  stem,  and  leaf,  from  its  entrance  through  the  stalk, 
to  nourish  the  fruit,  it  will  give  us  a  connected  view  of  the 
whole  system.  This  food  is  conveyed  through  ten  primar)' 
bundles  developed  in  connection  with  the  carpels,  although 
the  fleshy  portion,  which  is  only  accessory  to  the  true  fruit,  is 
also  nourished  through  them.  The  ten  primary  vascular 
bundles  alternate  with  each  other.  Five  of  them  are  arranged 
opposite  the  five  carpels,   and  each  one  gives  off  an  internal 
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branch  as  it  approaclies  the  cai'pel,  to  supply  its  outer  or  dorsal 
surface,  and  this  conveys  the  nourshiment  through  a  network 
of  delicate  branches  radiating  on  either  side  of  each  carpel 
(Fig.  6).  The  main  bundle  is  continued  around  the  carpels 
to  the  blossom-end  of  the  fruit. 

The  remaining  five  bundles  run  between  the  carpels  (Fig.  6 
in  centre),  and  convey  the  nourishment  to  the  inner  or  ventral 
face  of  each  carpel.  An  internal  branch  is  given  off  towards 
the  base  of  each  primary  bundle  (about  f  inch  from  the  top 
of  the  stalk),  and  these  five  branches  run  together  in  the 
centre  until  they  approach  the  tapering  basal  end  of  each 
carpel.  There  each  branch  splits  up  into  two  parallel  strands, 
which  run  along  each  side  of  the  ventral  face  of  the  carpel, 
and  these  ten  strands  are  clearly  shown  in  Fig.  3.  These  also 
branch,  and  form  a  network  on  the  surface  of  each  carpel,  so 
that,  from  the  dorsal  and  ventral  surfaces,  there  is  a  system 
of  vessels  which  blend  and  leave  no  portion  unprovided  for 
(Figs.  5  and  6).  As  in  the  others,  the  main  trunks  pass 
around  the  carpels  to  the  blossom-end. 

There  is  here  a  beautiful  illustration  of  the  principle  of 
the  division  of  labour,  for  five  of  the  vascular  bundles,  oppo- 
site the  carpels,  supply  the  dorsal  surface  of  each  ;  while  five, 
between  the  carpels,  provide  for  the  ventral  surface  of  each, 
and  by  a  delicate  system  of  branching,  the  entire  surface  of 
the  carpel  is  libei'ally  supplied  with  nutritive  material.  The 
ten  strands,  running  alongside  the  ventral  portion  of  the  car- 
pels, are  continued  along  their  whole  length,  for  they  are 
seen  in  sections  either  towards  the  base  or  the  apex  of  the 
carpels. 

While  the  seed-cavity,  with  its  contained  seeds,  is  the  most 
important,  and  must  be  directly  supplied,  yet  there  is  the 
most  liberal  provision  made  for  the  "fleshy"  portion  of  the 
pear.  From  the  outer  surface  of  each  primary  vascular 
bundle,  numerous  branches  are  given  off,  which  divide  and 
subdivide  until  they  form  a  complete  network  surrounding 
the   "flesh  "  (Fig.  9) ;    and   from  the   boundaries   of  each   mesh, 
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innumerable  plume-like  branclilets  are  given  off,  ending  in 
their  delicate  intertwining  tufts  immediately  beneath  the 
skin.  Here  a  new  supply  of  food-material  is  provided  for,  for 
the  green  chlorophyll-containing  cells  of  the  hypodermal  layer 
(Fig.  12),  in  the  presence  of  sunlight,  manufacture  starch, 
which  is  converted  into  sugar,  and  carried  by  the  plume-like 
branches  to  the  enveloping  network,  where  it  meets  and  blends 
with  the  ascending  stream. 

As  regards  the  course  followed  by  the  food-materials,  the 
most  generally  accepted  theory  is  that  the  carbohydrates  and 
the  proteid  substances  follow  two  separate  paths  in  their 
passage  from  the  place  of  formation,  the  one  through  the 
"  conducting  parenchyma,"  and  the  other  by  means  of  the 
sieve-tubes. 

But  the  view  that  these  substances  are  exclusively  conveyed 
in  particular  tissues  is  becoming  modified,  and  Sachs,  in  his 
"  Lectures  on  the  Physiology  of  Plants,"  states  at  p. 358,  "  In 
the  case  of  a  very  vigorous  transport  of  starch,  as  when  the 
leaves  of  trees  are  being  emptied  in  the  autumn,  even  the 
phloem  of  the  vascular  bundles  may  take  part  in  it." 

The  theory  put  forward  by  Czapek,  in  1897,  that  the  car- 
bohydrates are  transported  by  the  sieve-tubes,  is  now  gaining 
ground,  particularly  when  they  have  to  be  carried  for  some 
distance.  There  are  thus  two  possible  ways  in  which  food- 
materials  may  be  transported — by  the  slow  process  of  diffusion 
from  cell  to  cell,  when  the  solutions  in  each  have  different  de- 
grees of  concentration  ;  or  more  rapidly  by  means  of  the  sieve- 
tubes,  with  their  greater  length,  and  pores  in  the  transverse 
walls. 

Vascular  hundles  in  relation  to  each  other. 

It  has  finally  to  be  noted,  that  the  primary  vascular  bundles 
are  not  isolated  from  each  other,  but  that  they  anastomose  at 
various  points.  The  branches  which  supply  the  core  and  the 
flesh  ultimately  form  a  network,  the  one  enveloping  each  car- 
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pel  (Fig.  6),  and  the  other  the  flesh  at  a  short  distance  from 
the  surface  (Fig.  9). 

There  are  thus  two  main  systems  connected  by  means  of  a 
network  of  vessels,  corresponding  to  the  two  principal  con- 
stituents of  the  pome  ;  and  this  wonderful  vascular  net,  which 
is  seen  in  the  young  fruit  immediately  after  the  petals  have 
fallen,  as  well  as  in  the  mature  fruit,  is  evidently  for  the  pur- 
pose of  regvilating  and  equalising  the  distribution  of  the 
nutrient  fluid  to  the  seeds  and  the  flesh  respectively. 

While  the  network  is  an  evident  means  of  intercommunica- 
tion, there  are  other  less  conspicuous  connections,  such  as  the 
branches  given  off  to  supply  the  carpels  being  directly  con- 
nected here  and  there  by  cross-partitions  with  the  main 
bundles. 


EXPLANATION  OF  PLATES  XXVL-XXIX. 

Plate  xxvi. 

Fig.  1. — Transverse  section  of  fruit-stalk,  just  as  it  enters  the  fruit,  showing 
ten  fibro-vascular  bundles.  The  stalk  was  somewhat  shrunken  on 
account  of  the  age  of  the  fruit,  and  the  section  shows  the  woody 
tissue  ruptured  in  nine  of  the  ten  bundles  (  x  30). 

Fig. 2. — Transverse  section  of  pear  through  the  carpels  near  the  blossom- 
end,  showing  the  distribution  of  the  "stone-cells."  The  section 
was  placed  in  a  solution  of  phloroglucin  to  which  hydrochloric 
acid  had  been  added,  and  the  lignified  walls  of  the  stone-cells 
were  stained  a,  bright  red. 

Fig.  3. — Transverse  section  of  portion  of  pear,  similar  to  the  preceding, 
showing  the  central  core,  with  two  bundles  alongside  of  each 
other  between  the  carpels.  The  indications  of  the  ten  primary 
bundles  are  not  seen  as  in  the  apple,  being  obscured  by  the  sur- 
rounding "  stone-cells,"  which  form  very  prominent  groups 
opposite  each  of  the  carpels.  The  pair  of  bundles  adjoining  the 
inner  face  of  each  carpel  represents  the  forking  branch  from  each 
of  the  five  intermediate  main  bundles  {  x  2). 

Plate  xxvii. 

Fig. 4. — Longitudinal  median  section  showing  the  "core"  towards  the 
blossom-end.  The  primary  bundles  are  seen  diverging  from  the 
stalk-end,  and  continuing  round  the  carpels  to  the  blossom-end; 
while,   on  the  left  side,    the  network   is   seen,  together  with  the 
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plume-like  branchlels  radiating  towards  the  skin.  The  dots 
scattered  through  the  fleah  indicate  the  etone-cells.  (Slightly 
reduced). 

Fig.5. — Diagrammatic  longitudinal  section,  sliowing  the  primary  vascular 
bundles  diverging  slightly  from  the  base,  and  passing  towards  the 
blossom-end,  giving  off  branches  on  the  outside,  which  form  a 
network  with  plume-like  branchlets  radiating  towards  the  skin. 
The  priniar\'  bundles  are  alternately  opposite  and  intermediate 
to  the  carpels,  and  give  off  branches  on  the  inside  supplying  each 
of  the  carpels  dorsally  and  ventrally. 

Fig.6. — Fibro- vascular  bundles  supplying  two  caipels,  the  two  outer 
bundles  being  opposite  to,  and  the  inner  one  between  the  carpels. 
Each  vascular  bundle  is  seen  branching  outwardly,  forming  a  net- 
work with  plume-like  branchlets,  while,  on  the  inner  side,  branches 
are  given  off  to  the  carpels.  The  primary  bundles,  opposite  to  the 
carpels,  branch  and  suppl}'  the  dorsal  face  of  each  carpel,  while 
those  intermediate  supply  the  ventral  face. 

Plate  xxviii. 

Fig. 7. —General  distribution  of  the  vascular  bundles,  as  shown  when  the 
skin  is  removed,  and  the  flesh  of  the  pear  carefully  detached.  The 
main  trunks,  with  their  innumerable  branches,  ramify  through 
every  part,  and  form  a  complete  outline  of  the  fruit.  (Slightly 
reduced). 

Fig. 8. — Same  specimen  as  in  Fig. 7,  with  the  various  primary  bundles 
spread  out  so  as  to  expose  the  carpels.  Each  bundle  is  continued 
around  and  beyond  the  carpels  to  the  blossom-end  of  the  fruit. 
(Slightly  reduced). 

Plate  xxix. 

Fig.9.  — Vascular  network  of  Achan  pear,  a  short  distance  beneath  the 
skin,  enveloping  the  flesh.  The  variable  size  and  shape  of  the 
meshes  are  shown,  as  well  as  the  plume-like  branchlets. (Slightly 
reduced). 

Fig.  10. — Surface-view  of  skin  of  pear,  showing  the  "window-cells,"  as  in 
the  apple,  but  somewhat  smaller  (  x  100). 

Fig.  11.— Cross-section  through  skin  and  flesh,  showing  epidermis  and  hypo 
dermal  layer,  together  with  groups  of  "stone-cells"  in  the  flesh 
(  X  100). 

Fig.l2. — Cross-section  of  skin,  showing  thickened  outer  walls  of  epidermal 
cells  (stained  by  fuchsin),  and  hypodermal  layer  with  cells 
tangentially  arranged,  and  vascular  bundles  reaching  to  them 
(  X  100). 
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A  REVISION  OF  THE  AUSTRALIAN  SPECIES  OF  THE 

GENUS  CERCERIS. 

\^Hymenoptera.'\ 

By  Rowland  E.  Turner,  F.Z.S.,  F.E.S. 

As  the  descriptions  of  the  Australian  species  of  Cerceris  are 
rather  scattered,  and  some  of  them  very  insufficient,  I  think  it 
may  be  useful  to  give  a  brief  revision.  There  doubtless  remain 
many  species  yet  undiscovered,  the  dry  conditions  prevalent  over 
a  large  part  of  Australia  being  eminently  suitable  for  this  genus. 
Ikit  I  do  not  think  it  will  prove  to  be  so  well  represented 
as  in  North  Africa  and  India;  for  the  section  of  the  genus  char- 
acterised by  a  raised  plate  at  the  base  of  the  second  ventral 
segment  seems  to  be  entirely  absent  from  Australia.  Many  of 
the  species  show  the  broad  orange  bands  so  characteristic  among 
Australian  Aculeata;  the  genus  being  especially  liable,  in  almost 
all  countries,  to  assume  the  prevalent  colours  The  species  from 
Adelaide  and  Western  Australia  seem  to  be  very  little  known, 
several  of  Smith's  types  being  still  unique  in  the  British  Museum 
Collection;  and  the  species  I  myself  have  described  are,  with  one 
exception,  from  Queensland.  I  have  been  able  to  consult  the 
types  of  all  the  species  except  the  common  C.  australis  Sauss. 
Where  the  original  descriptions  are  sufficient,  I  have  not  thought 
it  necessary  to  go  into  minute  details  in  the  present  paper.  I 
have  not  given  a  key  to  the  males,  partly  because  the  number 
known  is  small,  but  also  because  I  do  not  wish  to  give  facilities 
for  describing  new  species  from  the  males  alone,  a  practice  which 
is  undesirable  in  this  genus. 

OO.  Key  to  the  Australian  species  of  Cerceris. 

i.Mesopleurae  with  an  acute  spine;  black,  second 

and  fifth  abdominal  segments  orange C.  varipes  Sm. 

Mesopleurje  without  an  acute  spine,  tuberculate 

or  simply  roundeii..  2. 
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2.Me8opleuiae  tuberculate  or  subtubeiculate 3. 

Mesopleur;p  without  tubercles,  simply  rounded.  7. 

3.Ulypeus  witli   a   tubercle  on  each  side  near  the 
middle,   depressed  from  the   middle   to  the 

apex 4. 

Clj'peus  without  tubercles 6. 

4.  Proiiotum    subemarginate    anteriorly  ;     colour 
almost  entirely  black,  except  on  the  apical 

abdominal  segments 5. 

Pronotum  transverse;  orange,  the  mesonotum 
and   third   and  fourth  abdominal   segments 

black C.  victrix  Turt\. 

S.Pronotum   with   a  minute  spine  on   each  side; 
thorax    and    median    segment    shining    and 

sparsely  punctured.     Length,  12  mm C.  per Icinsi  Turn. 

Pronotum   without  spines;    thorax  and   median 

segment  closely  punctured.      Length,  22mm.      C.  froggatti  Turn. 
6. Enclosed   area  of    the  median  segment  smooth; 
black  and  yellow,  with  obscure  ferruginous 

markings  on  the  thorax C.  inexpectata  Turn. 

Enclosed  area  of  the  median  segment  finely 
transversely  striated;  orange,  mesonotum, 
apex  of  median  segment  and  fourth  abdo- 
minal segment  black. C.  Jfuvialis  ^m. 

T.Clj'peus  with  a  free  lamina  springing  from  the 

base  or  above  the  middle..  8. 

Clypeus  with  the  lamina  free  only  at  the  apex, 

if  at  all 9- 

S.Laminaof  the  clypeus  free  from  the  base,  longer 
than  broad;  orange,  mesonotum  and  fourth 

abdominal  segment  black G.  auranliaca  Sm. 

Lamina  free  from  near  the  middle,  short;   black 

rather  sparingly  marked  with  yellow G.  opposita  Sm. 

9.  Enclosed  area  of  median  segment  smooth 10. 

Enclosed  area  of  median  segment  not  smooth. ..  11. 

lO.Clypeus  porrect,  widely  and  deeply  emarginate; 

abdomen  smooth  and  shining C.  euchroma  Turn. 

Clypeus  less  strongly  porrect,  shallowly  and  not 

widely  emarginate;  abdomen  punctured C  muUiguftata  Turn. 

11.  Abdomen  almost  smooth;  petiole  and  third  seg- 

ment black,  remaining  segments  fulvous G.  auxtralis  Sauss. 

Abdomen  more  or  less  strongly  punctured 12. 

12.  Petiole  much  broader  than   long;  black  marked 

with  orange-red G.  gilesi  Turn. 
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Petiole  subquadrate  or  longer  than  broad;  mark- 
ings yellow  or  ferruginous,  not  orange-red...  13. 

13.  Petiole  about  one-half  as  long  again  as  broad B.  pradura  Turn. 

Petiole  subquadrate,  either  a  little  longer  than 

broad  or  a  little  broader  than  long 14. 

14. Enclosed  area  of  the  median  segment  obliquely 

striated  almost  to  the  apex C.  labeculata  Turn. 

Enclosed  area  striated  only  in  the  angles,  if  at 

all  15. 

1 5. Clypeus  strongly  porrect  at  the  apex     C  venu-sta  Sm. 

Clypeus   scarcely  or   not   at  all  porrect  at  the 

apex  16. 

16.  Fourth    and    fifth    dorsal    abdominal    segments 

more  sparsely  punctured  than  the  basal  ones     C.  sceva  Sm. 
Fourth   and    fifth    dorsal   segments   as    closely 

punctured  as  the  rest 17. 

17. Third  dorsal  segment  black G.  antipodes  Sm. 

Third  dorsal  segment  yellow  and  ferruginous C.  minuscula  Turn. 

Cerceris  aurantiaca  Sm. 

Cerceris  aurantiaca  Sm.,  Ann.  Mag.  Nat.  Hist. (4),  xii.,  p.414, 
1873,$. 

9.  Aurantiaca,  f rente  circa  ocellos,  mesonoto,  mesopleuris,  sterno, 
segmento  abdominali  dorsali  quarto,  segmentisque  ventralibus 
quarto  quintoque  nigris;  alis  subhyalinis  margins  costali  infu- 
matis;  clypeo  lamina  libera,  porrecta,  arcuata,  latitudine  multo 
longiore.     Long.  12  mm. 

(J.Femiuse  similis;  vertice,  segmento  mediano,  segmentoque 
quinto  dorsali  etiam  nigris;  clypeo  convex o,   latitudine  longiore. 

$. Clypeus  with  the  lamina  free  from  the  base,  arched,  twice  as 
long  as  the  breadtli  at  the  apex,  truncate  at  the  apex,  the  sides 
almost  parallel,  sparsely  but  deeply  punctured,  the  apical  margin 
of  the  clypeus  below  the  lamina  very  shallowly  emarginate. 
Antennae  inserted  at  least  twice  as  far  from  the  anterior  ocellus 
as  from  the  base  of  the  clypeus,  the  second  joint  of  the  Hagellum 
distinctly  longer  than  the  third.  Pronotum  not  rounded  at  the 
angles,  mesopleurse  without  spines.  First  abdominal  segment 
nearly  twice  as  broad  as  long;  pygidial  area  about  twice  as  long 
as  broad,  the  sides  nearly  parallel,  truncate  at  the  apex,  the 
surface   very    finely   granulate ;    ventral  segments    3-5    with   an 
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impressed  median  line.  Closely  and  rather  coarsely  punctured; 
scutellum,  postscutellum  and  ventral  segments  2-4  almost  smooth; 
enclosed  area  at  the  base  of  the  median  segment  smooth,  with 
short  striae  at  the  base  and  divided  by  the  usual  longitudinal 
groove. 

(J.Clypeus  convex,  longer  than  broad,  without  a  free  lamina, 
truncate  at  the  apex.  Antennse  inserted  only  about  one-half  as 
far  again  from  the  anterior  ocellus  as  from  the  base  of  the 
clypeus;  pygidial  area  narrowed  towards  the  apex. 

fia6. —Adelaide,  S. A. 

Cerceris  fluvialis  Sm. 
Cerceris  fluvialis  Sm.,  Ann.  Mag.  Nat.  Hist.(4),  xii,  p.412,  1873,9. 

^.Aurantiaca,  macula  circum  ocellos  ad  oculos  attingente,  meso- 
noto,  pleuris,  sterno,  segmento  mediano  dimidio  apicali,  seg- 
mentoque  abdominali  quarto  nigris;  alls  flavo-hyalinis,  apice 
obscuris;  clypeo  ante  apicem  subtuberculato;  mesopleuris  minute 
tuberculatis;  segmento  mediano  area  basali  delicatissime  trans- 
verse striata.     Long    1 2  mm. 

^•Clypeus  convex  and  subtuberculate  below  the  middle,  then 
triangularly  and  subconcavely  depressed  to  the  apex,  much 
broader  tlian  long.  Antennae  inserted  very  low  down,  more  than 
twice  as  far  from  the  anterior  ocellus  as  from  the  base  of  the 
clypeus,  second  joint  of  the  Hagellum  very  little  longer  than  the 
third.  Mesopleurae  with  a  very  small  tubercle;  pronotum  rounded 
at  the  angles;  first  abdominal  segment  twice  as  broad  as  long; 
fifth  ventral  segment  widely  and  shallowly  emarginate  at  the  apex, 
the  ventral  segments  without  a  depressed  median  line;  pygidial 
area  broadest  at  the  base,  about  one-half  as  broad  again  at  the  base 
as  at  the  apex,  twice  as  long  as  the  greatest  breadth.  Closely 
and  not  very  deeply  punctured;  pronotum,  mesonotum,  scutellum 
and  postscutellum  shining  and  almost  smooth;  enclosed  area  at 
the  base  of  the  median  segment  finely  transversely  striated; 
ventral  segments  of  the  abdomen  very  finely  punctured,  the  three 
basal  segments  almost  smooth.  y*(\r^\  C  ,^  /^N. 

Hab. — Swan  River,  W.A.(Du  Boulay).  /Cs^'^6^^  ''^^c,-^" 

LIBRARY  :2o\ 
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Cerceris  varipes  Sm. 

Cerceris  varipes  Sm.,  Ann.  Mag.  Nat.  Hist.(4),  xii.,  p.413,  1873,9- 

$. Nigra;  clypeo,  margine  interiore  oculorum  latissime,  tegulis 
macula,  tarsisque  intermediis  flavis;  segmentis  dorsalibus  secundo 
quintoque  fascia  latissima,  femoribus  apice,  tibiis,  tarsisque  anticis 
et  posticis  aurantiacis;  clypeo  lamina  apice  libera,  porrecta,  apice 
leviter  incisa;  mesopleiiris  spina  curvata  armatis ;  segmento 
mediano  area  basali  longitudinaliter  striata;  segmentis  ventralibus 
2-5  linea  longitudinali  mediana  impressa;  area  pygidiali  triangu- 
lari,  elongata;  alis  hyalinis,  costa  obscura.     Long.  1 6  mm. 

§. Mandibles  with  two  very  blunt  teeth  at  about  one- third  from 
the  apex;  clypeus  broader  than  long,  the  lamina  free  at  the  apex 
and  porrect,  shallowly  incised  in  the  middle.  Antennae  inserted 
twice  as  far  from  the  base  of  the  clypeus  as  from  the  anterior 
ocellus,  second  joint  of  flagellum  half  as  long  again  as  the  third. 
Mesopleurfe  armed  with  a  curved  spine;  first  abdominal  segment 
nearly  twice  as  broad  as  long;  ventral  segments  2-5  with  an  im- 
pressed longitudinal  line  in  the  middle;  pygidial  area  elongate- 
triangular,  more  than  twice  as  long  as  the  breadth  at  the  base, 
the  surface  granulate.  Vertex  closely  and  shallowly  punctured, 
mesopleurpe  more  coarsely  punctured,  enclosed  area  at  the  base  of 
the  median  segment  closely  longitudinally  striated;  the  rest  of  the 
insect  more  or  less  shining,  minutely  punctured. 

Hab. — Adelaide,  S.A. 

I  have  seen  only  the  type  of  this  fine  species,  which  may  easily 
be  distinguished  by  the  spine  on  the  mesopleurse,  and  the  con- 
spicuous colouring. 

Cerceris  froggatti,  sp.n. 

2- Nigra;  clypeo  macula  basali,  scapo  apice,  margine  interiore 
oculorum  latissime,  macula  parva  pone  oculos,  tegulis  macula, 
segmento  dorsali  secundo  macula  laterali,  tertio  lateribus,  quarto 
linea  basali  excepta,  quinto  sextoque  fulvo-ferrugineis;  segmentis 
venti'alibus  3-6  basi  latissime  ochraceis;  alis  subhyalinis,  margine 
cosiali  fuscis;  clypeo  apice  depresso,  in  medio  porrecto  et  late 
emarginato,  angulis  denticulatis;    mesopleuris  bituberculatis,  seg- 
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mento  niediano  area  basali  nitida:  femoribus  apice,  tibiis  tarsisque 
fusco-ochraceis.     Long.  22  mm. 

9.Clypeus  strongly  depressed  from  the  middle  to  the  apex, 
apical  margin  truncate,  the  raised  basal  portion  slightly  porrect 
and  broadly  emarginate,  with  a  well  defined  tooth  on  each  side 
at  the  angles  of  the  emargination.  Antennas  inserted  more  than 
one-half  as  far  again  from  the  anterior  ocellus  as  from  the  base  of 
the  clypeus,  second  joint  of  flagellum  one-half  as  long  again  as 
the  third.  Head  very  large,  emarginate  on  the  posterior  margin, 
the  cheeks  a  little  broader  than  the  eyes.  Pronotum  not.  rounded 
at  the  angles,  without  a  depression  in  the  middle;  mesopleurse 
with  two  small  tubercles;  first  abdominal  segment  nearly  twice  as 
brt)ad  as  long;  pygidial  area  nearly  twice  as  broad  at  the  base  as 
at  the  apex,  gradually  narrowed,  and  broadly  rounded  at  the 
apex,  twice  as  long  as  the  greatest  breadth,  the  surface  granulate; 
posterior  trochanters  with  a  spine  beneath.  Head,  thorax  and 
median  segment  closely  but  not  very  deeply  punctured ;  the 
enclosed  area  at  the  base  of  the  median  segment  smooth  and 
shining,  with  the  usual  dividing  groove:  abdomen  opaque  and 
sparsely  and  finely  punctured  on  the  dorsal  surface,  smooth  on 
the  ventral  surface. 

Hnb. — Rockhampton,  Q.(H.  Brown;  received  from  Mr.Froggatt). 

Type  in  British  Museum. 

Nearly  allied  to  C.  perkinsi  Turn.,  but  in  that  species  the 
thorax  and  median  segment  are  much  more  sparsely  and  finely 
punctured,  the  abdomen  more  coarsely  punctured,  and  the 
pvgidial  area  not  narrowed  to  the  apex;  the  posterior  trochanters 
without  a  spine  and  the  tubercles  on  the  mesopleurse  less  distinct. 
The  size  and  colour  are  also  different;  but  the  form  of  the  clypeus 
is  very  similar.  This  is  the  largest  known  Australian  species  of 
the  genus. 

Cercekis  perkinsi  Turn. 

Cerceris  perkiiisi  Turn.,  Trans.  Ent.  Soc.  London,  1910,  p.423,9, 
Pl.l.,  fig.  12. 
2  Nigra;    macula  utrinque   ad  clypei   basin,    et   scapo   subtus 
flavis;  segmentis  abdominalibus  4-6,  segmentoque  dorsali  secundo 
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macula  basali  parva  utrinque  fusco-testaceis;  alls  hyalinis,  margine 
costali  infuscato;  clypeo  dimidio  apical  i  oblique  et  subconcave 
depresso,  apice  truncate;  dimidio  basali  subporrecto,  emar- 
ginato,  angulis  acutis;  mesopleuris  subtuberculatis;  segmento 
mediano  area  basali  nitida;  petiolo  longitudine  fere  duplo  longiore; 
area  pygidiali  latitudine  duplo  longiore,  lateribus  subparallelis; 
pronoto  subemarginato,  angulis  spina  minuta  armatis;  thorace 
segmentoque  mediano  sparse  et  tenuiter  punctatis;  capite  dense, 
abdomine  sparsius  sed  crasse  punctatis      Long.  12  mm. 

Hah. — Cairns,  Q. 

The  eyes  are  divergent  towards  the  clypeus;  the  small  spine  at 
the  angles  of  the  slightly  emarginate  pronotum  is  remarkable. 
The  mandibles  are  armed  with  a  very  large  triangular  tooth  on 
the  middle  of  the  inner  margin. 

Cekceris  victrix  Turn. 

Cerceris  victrix  Turn.,  Trans.  Ent.  Soc.  London,  1910,  p.422,$(J, 
Pl.l.,  fig.lO,^. 

9.  Aurantiaca ;  vertice,  mesonoto,  pleuris,  sterno,  segmento 
mediano  apice,  segmentisque  abdominalibus  tertio  quartoque 
nigris;  alls  flavo-hyalinis,  apice  inf  uscatis;  clypeo  in  medio  bituber- 
culato,  dimidio  apicali  subconcave  depresso,  margine  apicali 
obtuse  quadridentato;  mesopleuris  vix  bituberculatis;  segmento 
mediano  area  basali  nitida;  petiolo  latitudine  fere  duplo  latiore; 
ubique  crassa  punctata;  oculis  valde  divergentibus. 

(J.Feminse  similis ;  clypeo  latitudine  longiore,  subconvexo, 
apice  late  rotundato  dentibus  tribus  rainutis  armato;  mesopleuris 
baud  tubercvilatis ;  segmento  mediano  area  basali  transverse 
striato;  petiolo  longitudine  sesqui  latiore;  scutello  nigro,  vertice 
aurantiaco;  flagello  articulo  apicali  penultimo  baud  longiore. 

Long.  $,16  mm.;  (J,  14  mm. 
Hab. — Cairns,  Q. 

I  have  not  thought  it  necessary  to  give  a  detailed  description 
A  this  species,  the  original  description  being  sufficient. 
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Cerceris  opposita  Sm. 

Cerceris  opposita  Sm.,  Ann.  Mag.  Nat.  Hist.(4),xii.,  p. 413,  1873,9. 

9. Nigra;  mandibulis  basi,  clypeo,  margine  interiore  oculorum 
latissime,  carina  frontali,  macula  parva  pone  oculos,  pronoto  linea 
utrinque,  tegulis,  postscutello  macula  utrinque,  segmentisque 
dorsalibus  secundo,  quarto  quintoque  fascia  angusta  apicali  flavis; 
feraoribus  apice,  tibiis,  tarsis  flagelloque  subtus  ferrugineis;  alis 
subhyalinis;  clypeo  lamina  a  medio  libera,  porrecta,  apice  trun- 
cata;  mesopleuris  baud  dentatis;  segmento  mediano  area  basali 
longitudinaliter  striata. 

(J.Feminte  similis,  clypeo  apice  late  rotundato  obtuse  bidentato. 

Long.  9,  10  mm.;  ^,  7  mm. 

9.Clypeus  with  the  lamina  free  from  the  middle,  narrowed  to 
the  apex  and  truncate;  antennae  inserted  about  one-half  as  far 
again  from  the  anterior  ocellus  as  from  the  base  of  the  clypeus, 
second  joint  of  flagellum  scarcely  longer  than  the  third.  Pro- 
notum  rounded  at  the  anterior  angles ;  mesopleurae  without 
tubercles;  fii'st  abdominal  segment  more  than  twice  as  broad  as 
long;  pygidial  area  narrow,  twice  as  broad  at  the  base  as  at  the 
apex,  gradually  nan-owed,  nearly  three  times  as  long  as  the 
greatest  breadth.  Closely  and  rather  coarsely  punctured;  the 
enclosed  area  at  the  base  of  the  median  segment  longitudinally 
striated.     Petiole  of  the  second  cubital  cell  very  short. 

(J. Clypeus  convex,  broader  than  long,  broadly  rounded  at  the 
apex,  with  two  small  blunt  teeth;  pygidial  area  as  broad  at  the 
base  as  long,  narrowed  towards  the  apex. 

JIab. — Victoria :  Melbourne(French). 

The  male  is  from  Melbourne;  the  female  apparently  from 
BakewelFs  Collection. 

Cerceris  gilesi  Turn. 

Cerceris  gilesi  Turn.,  Proc.  Zool.  Soc.  1910,  p.346,9(J,  PI.  xxxii., 

fig.  13. 

9. Nigra;  mandibulis,  clypeo,  fronte,  scapo,  macula  parva  pone 

oculos,  pronoto,  tegulis,  scutello,  postscutello,  pedibus,   segmentis, 

abdominalibus    primo    secundoque,    segmentoque    dorsal i    quinto 
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rufo-aurantiacis ;  clypeo  angulariter  emarginato,  subporrecto; 
mesopleuris  haud  tuberculatis  ;  segmento  mediano  area  basali 
delicatissime  punctata  in  angulis  striata;  petiole  longitudine  fere 
duplo  latiore;  alis  hyalinis,  cellula  radiali  infuscata. 

(J.Feminae  siinilis;  clypeo  latitudine  longiore,  apice  late  rotun- 
dato.  dentibus  tribus  minutis  armato. 

Long.  9 (J,  11  mm. 

2(^. Closely  and  coarsely  punctured,  more  sparsely  on  the  abdo- 
men of  the  female;  pygidial  area  of  the  female  subovate,  elongate, 
truncate  at  the  extremities,  as  broad  at  the  apex  as  at  the  base. 

Hah. — Claremont,  W.A. 

Cekceris  euchroma  Turn. 

CerceWs  eMcA7"0?)ia  Turn.,  Trans  Ent.  Soc.  London,  1910,  p.4"24,9, 
PL  1.,  fig.ll. 

^.Flavo-aurantiaca;  mandibulis  apice,  vertice  macula  flava 
utrinque,  mesonoto,  sterno,  segmento  mediano  fascia  curvata 
aurantiaca  utrinque,  segmentis  dorsalibus  primo,  secundo  dimidio 
apicali,  quartoque,  segmentoque  ventrali  quarto  nigris;  alis 
hyalinis,  apice  et  cellula  radiali  infuscatis,  stigraate  testaceo; 
clypeo  inciso,  subporrecto,  angulis  obtuse  productis;  mesopleuris 
tumidis,  haud  tuberculatis;  petiolo  longitudine  multo  latiore; 
haud  crasse  punctata;  segmento  mediano  area  basali  nitida;  abdo- 
mine  nitido,  impunctato;  pleuris  striatis.      Long.  11  mm. 

Hab. — Cairns,  Q. 

The  eyes  are  strongly  divergent  towards  the  clypeus. 

Cerceris  multiguttata  Turn. 

Cerceris  multiguttata  Turn.,  Proc.  Zool.  Soc.  1908,  p.471,9(J- 

5. Nigra;  mandibulis  basi,  fronte,  scapo  apice,  margine  exte- 
riore  oculorum,  vertice  linea  obliqua  utrinque,  pronoto  scutelloque 
utrinque,  postscutello,  mesopleuris  macula,  segmento  mediano 
macula  magna  apicali  utrinque,  area  cordata  macula  utrinque, 
petiolo,  segmento  dorsali  secundo  dimidio  apicali,  ventralis  toto, 
quarto,  quinto,  sextoque  Havo-ochraceis,  pedibus  fusco-testaceis, 
flavo-variegatis;  clypeo  ante  apicem  late  porrecto,  vix  emarginato, 
apice  quadridentato;    mesopleuris    haud    tuberculatis;    segmento 
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mediano  area  basali  nitida;  petiolo  longitudine  multo  latiore; 
area  py<;idiali  latitudine  diiplo  latiore,  apice  rotundato;  alis  sub- 
hyalinis,  inargine  eostali  iufuscato;  dense  baud  crasse  punctata. 

(J.Feminai  similis;  clypeo  subconvexo,  latitudine  baud  latiore, 
af>ice  truncate;  petiolo  latitudine  sesqui  longiore. 

Long.  9,  14  mm.;  (J,  9  mm. 

Hah. — Mackay  to  Cairns,  Q. 

Ckrcekis  australis  Sauss. 

Cerceris  australis  Sauss.,  Mem.  Soc.  Pbysiq.  Geneve,  xiv.,  p.6, 
1855;  Cerceris  nigrocincta  Sm.,  Cat.  Hym.  B.M.,  iv.,  p. 450, 
1856. 

5. Nigra;  mandibulis,  apice  excepto,  clypeo,  margine  interiore 
oculorum  latissime,  carina  frontali,  macula  pone  oculos,  pronoto 
utrinque,  scutello  macula  utrinque,  postscutello  flavis;  antennis 
subtus,  pedibus,  segmento  abdominali  secundo,  segmentisque  dor- 
salibus  4-6  fulvo-testaceis;  segmento  mediano  intei'dum  macula 
Hava  utrinque ;  alis  byalinis,  cellula  radiali  obscurata,  clypeo 
apice  subporrecto,  margine  apicali  truncato  in  medio  dentibus 
binis  minutis  armato;  mesopleuris  baud  tuberculatis;  segmento 
mediano  area  basali  delicatissime  punctata,  in  angulis  striata; 
area  pygidiali  elongato-ovata;  petiolo  subquadi'ato,  apice  con- 
stricto. 

(J.Feminae  similis;  clypeo  latitudine  longiore;  petiolo  latitudine 
sesqui  longiore. 

Long.  2,  13  mm.;  ^,  9  mm. 

9-  Vertex,  thorax  and  median  segment  closely  and  ratber 
strongly  punctured,  abdomen  very  finely  and  sparsely  punctured. 
Antennae  inserted  less  than  one-half  as  far  again  from  the  anterior 
ocellus  as  from  the  base  of  the  clypeus,  second  joint  of  flagellum 
distinctly  longer  than  the  third. 

(J.  Abdomen  as  strongly  and  closely  punctured  as  the  head  and 
thorax. 

ffab. — New  South  Wales,  Victoria,  Queensland  as  far  north  as 
Mackay. 
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Cerceris  inexpectata  Turn. 

Cerceris  inexpectata  Turn.,  Proc.  Zool.  Soc.  1908,  p.469,  Pl.xxvi., 
fig.5,9. 

9.  Nigra;  mandibulis,  clypeo,  fronte,  postscutello,  segmento 
mediano  macula  magna  utrinque,  petiole  utrinque,  segmentisque 
abdominalibus  secundo  quintoque  macula  basali  nigra,  flavis; 
antennis,  vertice,  margine  exteriore  oculorum,  mesonoto  postice, 
pronoto  utrinque,  scutello  pedibusque  sordide  ferrugineis;  clypeo 
apice  late  truncate,  subconvexo;  segmento  mediano  area  basali 
subnitida,  impunctata  ;  mesopleuris  tumidis,  subtuberculatis; 
petiolo  longitudine  paullo  latiore;  alis  subhyalinis,  apice  infuscatis. 

(J. Clypeo  latitudine  multo  longiore,  apice  subemarginato;  seg- 
mento mediano  area  basali  in  aiigulis  striata;  petiolo  latitudine 
sesqui  longiore,  mesopleuris  baud  subtuberculatis;  vertice  nigro, 
linea  obliqua  utrinque  flava,  genis,  scutello,  segmentisque  abdo- 
minalibus 4-6  fascia  apicali  flava,  mesonoto  nigro,  segmento 
secundo  abdominal!  dimidio  apicali  tertioque  fere  toto  soi'dide 
ferrugineis. 

Q. Deeply  but  not  very  closely  punctured,  more  closely  on  the 
third  and  fourth  dorsal  segments  and  on  the  mesopleurse  than 
elsewhere;  pygidial  area  gradually  narrowed  from  the  base,  more 
than  twice  as  broad  at  the  base  as  at  the  apex,  about  twice  as 
Ion"  as  the  greatest  breadth,  the  surface  granulate.  Mandibles 
with  a  broad  triangular  tooth  on  the  middle  of  the  inner  margin. 

Hab. — Mackay,  Q. 

Cerceris  venusta  Sm. 

Cerceris  vemista  Sm.,  Ann.  Mag.  Nat.  Hist.(4),  xii,  p.413,  1873,$. 
Q. Nigra;  mandibulis,  clypeo,  fronte,  scapo  subtus,  margine 
exteriore  oculorum,  vertice  linea  obliqua  utrinque,  pronoto, 
tegulis,  scutello,  postscutello,  segmento  mediano  utrinque,  seg- 
mentis  abdominalibus  primo,  secundo,  quarto,  quintoque,  flavis; 
seo-mento  primo  basi  nigro;  secundo  in  medio  rufo-testaceo, 
pedibus  testaceis,  flavo-variegatis,  flagello  subtus  testaceo;  alis 
hyalinis,  cellula  radiali  infuscata;  clypeo  apice  porrecto,  emar- 
tfinato,  angulis  obtuse  dentatis;    mesopleuris  baud   tuberculatis; 
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sei^mento  inediano  area  basali  opaca,  in  augulis  striata;  petiolo 
subquadrato,  apice  constricto;  area  pygidiali  elongato-ovata, 
apice  truncata.  ^ 

^.Feminaj  similis;  clypeo  convexo,  apice  truncate,  dentibus 
tribus  minutis  armato;  petiolo  latitudine  longiore. 

Long.  $,11  mm.;  ^,  10  mm. 

$.Antenn;e  inserted  about  one-half  as  far  again  from  the 
anterior  ocellus  as  from  the  base  of  the  clypeus;  second  joint  of 
flagellum  a  little  longer  than  the  third.  Clypeus  with  two  minute 
tubercles  close  to  the  middle  of  the  apical  emargination.  The 
whole  insect  closely  but  not  very  coarsely  punctui-ed. 

Hab. — Mackay  to  Cairns,  Q. 

This  species  is  very  variable  in  colour.  Specimens  from  Cairns 
have  the  yellow  markings  much  reduced  and  of  a  duller  colour; 
the  minute  tubercles  on  the  emargination  of  the  clypeus  are  also 
distinctly  further  apart.  It  is  one  of  the  commonest  species  in 
North  Queensland. 

Ckrceris  s^va  8m. 

Cercfris  Kcrva  Sm.,  Ann.  Mag.  Nat.  Hist. (4),  xii.,  p.414,  1873,$. 

$. Nigra;  mandibulis,  apice  excepto,  clypeo,  margine  interiore 
oculorum  latissime,  carina  frontali,  tegulis,  segmento  secundo 
dorsali  macula  basali  utrinque,  quarto  dimidio  apicali,  quintoque 
fascia  angusta  apicali  flavis;  Hagello  subtus,  segmento  dorsali 
secundo  lateribus,  femoribus  apice,  tibiis  tarsisque  fusco-testaceis; 
alls  hyalinis,  cellula  radiali  obscurata,  clypeo  apice  subporrecto, 
margine  apicali  late  subemarginato:  mesopleuris  baud  tuberculatis; 
segmento  mediano  area  basali  delicatissime  punctata  in  angulis  et 
in  sulco  mediano  striata;  petiolo  subquadrato;  area  pygidiali 
ovata. 

(J.Feminai  similis;  clypeo  latitudine  longiore,  apice  dentibus 
tribus  minutis  armato ;  petiolo  latitudine  longiore  ;  pronoto 
utrinque  flavo-maculato,  segmento  dorsali  secundo  fascia  basali 
flava. 

Long.  (J$,  8  nun. 

$.Closely  and  coarsely  punctured,  fourth  and  fifth  abdominal 
segments  more  sparsely  and  finely  punctured  than  the  basal  ones. 

59 
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Antenuiie  inserted  about  one-half  as  far  again  from  the  anterior 
ocelhis  as  from  the  base  of  the  clypeus,  third  joint  of  ilagellum  as 
long  aj^jthe  second. 

Hah. — Lower  Plenty,  Victoria. 

Cerceris  labeculata  Turn. 

Cerceris  labeculata  Turn.,  Proc.  Zool.  8oc.  1908,  j)A70,^<^. 

5. Nigra;  mandibulis  basi,  clypeo  macula  nigra  basali,  margine 
interiore  oculorum  latissime,  carina  frontali,  scapoque  tlavis;  pro- 
noto,  scutello  utrinque,  postscutello,  segmentisque  abdominalibus 
primo,  secundo,  quartoque  fascia  angusta  apicali  flavo-ochraceis; 
scutello,  petiolo,  segmento  dorsali  secundo  partim,  quinto  dimidio 
apicali,  sextoque  sordida  ferrugineis;  pedibus  testaceis;  alis  sub- 
hyalinis,  margine  costali  infuscata,  clypeo  apice  porrecto,  inciso, 
angulis  subtuberculatis;  mesopleuris  baud  tuberculatis;  segmento 
mediano  area  basali  oblique  striata;  petiolo  longitudine  multo 
latiore;  area  pygidiali  angusta,  elongato-ovata;  ubique  dense  nee 
crasse  punctata. 

(J.Feminse  similis;  clypeo  convexo,  apice  late  rotundato,  baud 
porrecto;  petiolo  latitudine  longiore,  apice  constricto. 

Long.  2,  9  mm.;  ^,  8  mm. 

ffab. — Mackay,  Q.;  Cairns,  Q. 

The  clypeus  is  nearly  as  long  as  broad,  and  slightly  narrowed 
at  the  apex,  much  narrower  than  in  C.  rninuscula. 

Cerceris  antipodes  Sm. 

Cerceris  antipodes  8m.,  Cat.  Hym.  B.M.  iv.,  p.451,  1856,^. 

5. Nigra;  mandibulis,  clypeo,  fronte,  macula  parva  pone  oculos, 
segmento  dorsali  quarto  dimidio  apicali;  quintoque  macula  basali 
excepto  flavis;  tegulis,  pedibus,  petiolo  margine  apicali,  segmento 
abdominali  secundo,  quintoque  macula  basali  testaceis;  clypeo 
emarginato,  angulis  acutis;  segmento  mediano  area  basali  punc- 
tata, in  angulis  striata;  mesopleuris  baud  tuberculatis;  petiolo 
longitudine  paullo  latiore;  area  pygidiali  angusta,  elongato-ovata; 
alis  sordide  hyalinis,  nervulis  testaceis,  cellula  radiali  infuscata. 
Long.  10  mm. 
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^■Clypeus  somewhat  narrowed  towards  the  apex,  sliallowly 
emarginate,  the  angles  sHghtly  prominent.  Antenna  inserted 
nearly  one-half  as  far  again  from  the  anterior  ocellus  as  from  the 
base  of  the  clypeus,  third  joint  of  flagellum  as  long  as  the  second. 
Very  closely  and  rather  coarsely  punctured;  the  basal  enclosed 
area  of  the  median  segment  very  finely  punctui'ed,  with  a  few 
indistinct  striae,  the  angles  more  coarsely  striated. 

//a6.-S.E.  Australia:  Woodford,  N.S.W. 

Cerceris  minuscula  Turn. 

{Jerceris  minuscula  Turn.,  Proc.  Zool.  8oc.  1910,  p.347,(j9. 

$. Nigra;  mandibulis  basi,  clypeo,  margine  interiore  oculorum 
latissime,  scapo  subtus,  pronoto  utrinque,  postscutello,  segmen- 
tisque  dorsalibus  secundc^  quintoque  apice  lateribusque  flavis; 
pedibus  testaceis,  Havo-variegatis;  flagello,  tegulisque  testaceis; 
petiolo,  segmentis  dorsalibus  secundo  tertioque  basi  pygidioque 
fusco-ferrugineis ;  alis  hyalinis,  apice  infuscatis;  clypeo  apice 
libero,  angulariter  emarginato;  mesopleuris  baud  tuberculatis; 
segmento  mediano  area  basali  delicatissime  punctata,  striis  ob- 
scuris  transversis;  petiolo  latitudine  iieqiiilongo;  area  pygidiali 
•elongato-ovata;  dense  et  crasse  punctata. 

(J.Feminje  similis;  clypeo  apice  late  rotundato,  tridentato. 
Long.  9,  7-8  mm.;   ^,  6-7  mm. 

Hnb. — The  whole  of  North-Eastern  and  Central  Australia. 
A  common  species  and  very  variable  in  colour. 

Cerceris  pr^dur.a  Turn. 

Cerceris pnpdur a  Turn.,  Proc.  Zool.  Soc.  1908,  p.472,2. 

9. Nigra;  mandibulis,  clypeo,  fronte,  scapo,  pronoto  utrinque, 
tegulis,  scutello,  postscutello,  pedibus,  segmento  dorsali  secundo 
basi,  tertio  macula  basali  nigra,  quinto,  segmentisque  ventralibus 
1-3  Havis;  flagello  pygidioijue  rufo-testaceis;  clypeo  convexo,  late 
emarginato;  mesopleuris  baud  tuberculatis;  segmento  mediano 
area   basali   punctata;  petif)lo  latitudine  longiore;  area  pygidiali 
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angusta,  elongato-ovata;  alis  hyalinis,  apice  leviter  infuscatis- 
ubique  dense  punctata.     Long.  7  mm. 

Hah.  —  Mackay,  Q. 

In  this  species,  tliere  is  some  trace  of  a  raised  area  at  the  base 
of  the  second  ventral  segment,  which  is,  however,  so  ill-defined 
and  low,  that  I  have  not  thought  it  advisable  to  use  it  in  my  key. 
The  petiole  is  about  one-half  as  long  again  as  broad,  in  contrast 
to  that  of  C  miuuscula,  which  is  subquadrate. 
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iv.The  Agricere  and  Bacteriotoxins  of  Soil. 

By  R,  Greig-Smith,  D.Sc,  Macleay  Bacteriologist  to  the 

Society. 

In  the  first  paper  of  this  series,  I  showed  that,  in  opposition 
to  Russell  and  Hutchinson,  there  were  in  soils  certain  toxins 
which  restrained  the  growth  of  the  soil-bacteria.  These  were 
partly  or  entirely  destroyed  by  heat,  by  sunlight,  and  by 
storage,  especially  in  aqueous  solution.  Furthermore,  I 
showed  that  soil  contained  a  fatty  or  waxy  substance,  agri- 
cere,  which  was  dissolved  and  carried  to  the  surface  of  the 
soil  by  certain  fat-solvents.  These  solvents  are  also  disinfec- 
tants, and  this  property  of  destroying  vegetating  bacteria  is 
probably  responsible  for  obscuring  their  other  property  of  dis- 
solving  fatty   bodies. 

The  research  originated  in  the  disbelief  of  one  of  the  steps 
which  led  Russell  and  Hutchinson  to  think  of  protozoa.  It 
was  against  all  bacteriological  experience  that  bacterial  toxins 
should  be  absent  from  soil  ;  and  it  was  only  by  assuming  or 
claiming  that  no  toxins  were  in  soil,  that  these  investigators 
were  led  to  believe  that  phagocytic  protozoa  were  responsible 
for  the  limitation  of  the  bacterial  content  of  soils. 

That  the  soil-protozoa  should  play  a  part  in  checking  the 
multiplication  of  bacteria  in  the  soil  is  very  feasible,  and 
many  of  the  experiments  recorded  by  Russell  and  Hutchinson 
point  to  their  activity.  But  it  does  not  follow  that  the  pro- 
tozoa are  alone  responsible  for  the  limitation  in  the  numbers 
of  bacteria  in  soil,  as  Hall*  would  lead  us  to  believe.  Indeed, 
Russell  and  Hutchinson  are  careful  to  say  that  they  do  not 
wish  to  imply  that  the  removal  of  the  large  organisms  is  the 
only   cause   of    the    improvement    in    soils    effected    by   partial 

•Hall,  Chem.  Soc.  Ann.  Rep.  1909,  187. 
60 
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sterilisation.  The  possibility  of  other  factors  was  mentioned, 
and  an  instance  given  in  a  nitrogenous  substance  very  soluble 
in  toluene,  the  distribution  of  which  would  be  affected  by  the 
toluening.  This  toluene-soluble  substance  is  so  suggestive  of 
agricere,  that  it  is  probable  that  further  investigation  would 
show  that  the  claim  to  its  being  nitrogenous,  has  been  founded 
upon  insufficient  data. 

Agricere  is  presumably  derived  from  the  substances  "soluble 
in  ether"  of  plant-roots,  stubble,  and  similar  organic  matter, 
which  have  slowly  decayed,  and  have  become  incorporated 
with  the  soil.  The  rate  of  decay  of  the  cellulose  and  other 
carbohydrates  of  the  vegetable  matter  will  naturally  be  more 
rapid  than  that  of  the  fatty  substance,  so  tliat,  ultimately, 
the  latter  will  become  concentrated  upon  the  remains  of  the 
former,  and,  by  saturating  the  residual  fermentable  organic 
matter,  the  agricere  will  act  as  a  preservative.  I  have  referred 
to  this  condition  as  a  "waterproofing."  By  the  removal  of 
agricere,  the  soluble  portions  of  the  organic  matter  will  more 
readily  diffuse  out,  and  the  soil-bacteria  will  more  readily  get 
into  contact  with  the  fermentable  fragments  of  organic  mat- 
ter. From  its  presumed  origin,  the  agricere  shotild  be  asso- 
ciated with  the  organic  matter,  and  should,  to  a  certain 
extent,  be  proportional  to  it.  The  amount  in  soils  is  small, 
but  the  quantity  of  organic  matter  is,  as  a  rule,  also  small. 
The  effect  of  treatment  with  antiseptics  is  much  as  if  the  crop 
had  received  a  nitrogenous  manuring,  which  indicates  an 
accelerated  decomposition  of  the  organic  matter,  such  as  would 
occur  if  the  agricere  were  segregated. 

I  believe  that  to  be  the  behaviour  of  the  agricere  in  the 
soil.  With  regard  to  its  presence,  there  can  be  no  doubt,  for 
Schreiner  and  Shorey*  have,  simultaneously  with  me,  shown 
the  presence  of  the  glycerides  of  fatty  acids  and  of  paraffin- 
hydrocarbons  in  soils.  These  are  the  agricere-components 
which  I  have  referred  to  as  saponifiable  and  non-saponifiable. 


Schreiner  and  Shorey,  Journal  American  Chemical  Society,  Jan.  1911, 
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These  authors  agree  with  me  in  considering  that  the  agricere 
is  derived  from  the  remains  of  the  organic  matter  of  plants. 

With  the  removal  or  segregation  of  the  agricere,  the  sokible 
matter  will  more  readily  diffuse  out  from  the  soil-particles, 
and  as  this  may  be  divided  into  toxic  and  nutritive  sub- 
stances, the  benefit  derived  from  the  removal  will  depend,  in 
the  first  place,  upon  the  relative  preponderance  of  the  one 
or  the  other  of  these.  In  experiments  with  soil-extracts,  the 
toxin*  generally  predominates  while,  in  soils,  the  nutrients 
preponderate. 

It  is  difficult  to  explain  the  difference  between  the  behaviour 
of  the  moist  soil  and  of  the  extract.  A  plausible  explanation 
may  be  found  in  the  relative  quantities  of  water  used  in  the 
two  methods,  and  in  the  faint  acidityt  of  the  soil.  In  the 
soil-tests,  the  water  varied  from  one-tenth  to  one-quarter  of 
the  weight  of  the  soil,  just  enough  to  make  it  damp  ;  while,  in 
the  extracts,  an  equal  weight  of  water  was  employed.  With 
the  smaller  proportion  of  water,  the  acidity  of  the  soil  would 
not  be  so  much  weakened,  and,  taken  in  conjunction  with  the 
longer  exposure,  more  of  the  presumably  less  soluble  nutri- 
ents would  be  dissolved.  This  reasoning,  however,  does  not 
appear  to  hold. 

Twenty  gr.  portions  of  garden-soil  were  placed  in  deep 
Petri  dishes,  and  to  each,  2  cc.  of  a  suspension  of  Bar.  jirodi- 

*I  have  used  the  word.s  "toxin"  and  "toxins"  indiscriminately. 
Doubtless  lliere  are  as  many  varieties  of  toxin  as  there  are  groups  of  bac- 
teria in  the  soil.  It  is  known  that  the  toxins  of  one  group  may  not  be 
toxic  to  another  group,  but,  so  far  as  these  experiments  go,  Baa.  prodigiosus 
behaves  to  the  soil-toxins  and  nutrients  like  the  ordinary  soil-bacteria,  and, 
since  its  growth  is  rapid  and  the  colonies  easily  detected,  it  acts  after  the 
manner  of  an  indicator. 

t  From  the  literature  upon  tho  subject,  one  is  led  to  believe  that  all 
normal  soils  are  faintly  alkaline.  Mr.  R.  S.  Symnionds,  of  the  Department 
of  Agriculture,  drew  my  attention  to  the  fact  that  the  majorit\'  of  soils 
are  acid  to  litmus,  and  this  holds  for  the  soils  I  have  tested  in  New  South 
Wales.  The  method  of  testing  consists  in  stirring  the  soil  with  a  small 
quantity  of  water,  thus  forming  a  paste;  and,  after  from  5  to  10  minutes 
pressing  a  piece  of  litmus  paper  upon  the  mass, 
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(jiosua  were  added,  together  with  varying  amounts  of  water. 
In  20  hours  the  following  increases  were  obtained. 

EXPERIMKNT  i. 


20  gr.  of  soil  with  2  c.c.  of  suspension  and  addition  of 


10  bacteria  became 


No  water ^    10%  added. 

3  c.c.  of  water..  ..  =   25  %  added 

8  c.c.  of  water =50%  added 

18  c.c.  of  water =100%added. 


29 
40 
55 
75 


The  soil-bacteria  were  not  influenced  by  the  water,  as  approxi- 
mately the  same  number  of  white  colonies  developed  in  all  tests 
in  20  hours. 

An  attempt  to  solve  the  matter  was  made  in  another  way. 
An  extract  of  soil  was  prepared  by  using  200  c.c.  for  500  gr. 
The  extract,  however,  was  toxic;  1,000  bacteria  became  re- 
duced overnight  to  35,  wliile,  in  a  water-control,  they 
increased  to  4,050. 

Dilution  of  the  soil-extract  alters  the  relation  between  the 
toxins  and  the  nutrients,  and,  in  place  of  having  a  toxic 
action,  the  diluted  solution  becomes  more  or  less  nutritious. 
This  is  seen  in  Experiments  iv.,  and  xxiii. 

In  considering  the  action  of  the  volatile  disinfectants,  it  is 
necessary  to  know  if  they  have  any  action  upon  the  soil-bac- 
teriotoxins,  either  destroying  or  dissolving,  and  subsequently 
translating  them  to  other  parts  of  the  soil,  as  in  the  case  of  agricere. 

The  Action  of  Fat-solvent  a  upon  the  Soil  Bacteriotoxin. — 
In  order  to  determine  if  the  bacteriotoxin  were  soluble  in  fat- 
solvents,  ten  experiments  were  made  with  chloroform  and  with 
ether.  The  general  outcome  was  that  neither  of  these  disin- 
fectants had  any  solvent  action.  When  the  chloroform-extract 
of  soil  was  evaporated  in  a  current  of  air,  and  the  waxy  resi- 
due taken  up  with  warm  water,  a  slight  toxic  action  was 
noted  ;  but  if  the  residue  was  treated  with  warm  saline,  the 
solution  was  found  to  be  slightly  more  nutritive  than  a  saline 
control.     Traces  of  chloroform   have  no  pronounced   bacteri- 
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cidal  action,  as  will  be  seen  on  p.686.  Ether  behaved  like 
chloroform  in  dissolving  no  toxin,  and  since  these  two  disin- 
fectants have  no  solvent  action,  we  are  probably  justified  in 
concluding  that  other  fat-solvents  are  similarly  inactive. 

The  solvents,  furthermore,  have  apparently  no  antitoxic  or 
destructive  action  upon  the  toxin,  if  we  judge  by  the  behaviour 
of  the  soil-extracts  after  treatment  of  the  soil  with  chloroform 
and  with  ether.  Two  soils  were  tested,  and  the  results  are 
shown  in  the  following  tables :  — 

Experiment  ii. 


Garden-soil  200  gr.  :  200  c.c.  :  1  hr. 


1,000  bacteria  became 


Aqueous  extract  after  treatment  with  chloroform 

The  same  extract  heated 

Saline  extract  of  the  soil-residue  from  above 

The  same  heated 

Experiment  iii. 
Hawkesbury  soil  No.4.     100  gr.  :  200  c.c.  :  1  hr. 


0 

3,850 

23 

6,300,000 


Aqueous  extract  after  treatment  with  chloroform 

Aqueous  extract  after  treatment  with  ether 

Aqueous  extract  without  previous  treat7nent 

Aqueous  control  (no  soil) 


1,000  bacteria  became 


0 

0 

i?00 

7,600 


Experiment  iv. 


1,000  bacteria  became 

Aqueous  extract 

Bac.  prodigiosus. 

Soil-bacteria. 

of  soil. 

Ratio  =1 00 gr.  :  200  c.c.  :  I  hr. 

200gr.  :200c. c.:lhr 

Soil  No.4. 
1 

diluted  1/2. 

diluted  1/4. 

undiluted. 

unboiled 

boiled 

unboiled 

boiled 

unboiled 

boiled 

After  treatment 
with  chloroform 

After  treat    ent 
with  ether 

Untreated 

0 
0 

642,000 

174,000 
563,000 

1,C00 

700 
2,180 

207,000 

532,000 
495,000 

930 
1,'266 

20,270 
151510 

Aqueous  control... 

5,1 

00 

5,6 

00 

1,1 

00 
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From  these  experiments,  it  is  evident  that  the  soil-bacterio- 
toxin  is  not  destroyed,  and  is  probably  unaffected  by  chloro- 
form or  ether.  As  it  is  not  dissolved  by  these  solvents,  it 
follows  that  the  numerical  increase,  which  follows  the  treat- 
ment of  the  soil  with  these  disinfectants,  is  not  caused  by  any 
alteration  in  the  bacteriotoxin  already  present  in  the  soil. 

The  Effect  of  Reaction  of  the  Medium  upon  the  Toxic  Action 
of  Soil-Extracts. — Two  sets  of  experiments,  with  gradually 
increasing  amounts  of  lactic  acid  and  of  sodium  carbonate, 
showed  that  a  neutral  or  faintly  acid  solution  favoured  the 
growth  of  Bar.  ])rodif/iosus  in  filtered  soil-extracts,  but  that 
the  reaction  had  no  influence  upon  the  toxin,  was  shown  by 
the  control-experiments  in  which  no  toxin  was  contained, 
behaving  in  a  precisely  similar  manner. 

The  Soil -Bacteriotoxin  is  not  Volatile. — Beyond  the  fact 
that  the  soil-bacteriotoxin  is  toxic  to  bacteria,  is  thermola- 
bile,  is  destroyed  by  sunlight,  and  is  insoluble  in  chloroform 
and  ether,  we  know  little  about  it.  It  appears  to  be  non- 
volatile, for  when  air-dried  soil  was  heated  at  75°  C  in  a 
slow  current  of  air  under  diminished  pressure,  the  few  drops 
of  condensed  water  that  were  collected  possessed  no  toxic 
properties. 

Action,  of  Rai/i. — In  the  soil,  the  bacterial  growth  is 
weakened  by  the  toxin  and  strengthened  by  the  soil-nutri- 
ents, and  the  fertility,  so  far  as  these  factors  are  concerned, 
will  depend  upon  the  equilibrium  established  between  the 
two.  One  of  the  effects  of  rain  is  to  dissolve  the  toxin,  and 
carry  it  into  the  subsoil,  where  it  may  decay  after  the  manner 
of  the  toxin  in  filtered  extracts.  The  Hawkesbury  soil.  No. 
4,  was  undoubtedly  less  toxic  after  heavy  rains  in  January, 
1911,  than  it  was  in  October,  1910,  and  the  earlier  part  of 
the  same  year. 

This  observation  led  to  an  experiment  being  tried  to  test 
the  distribvition  of  the  toxin  after  moistening  the  soil  with 
water,  similar  to  what  would  occur  with  a  heavy  shower  of 
rain.     A  kilogram  of  soil  was  placed  in  a  wide  glass  jar  (the 
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bottom  of  a  moist  chamber),  and,  in  this,  the  soil  showed  a 
depth  of  two  inches.  The  soil  was  then  thorougiily  wetted  by 
sprinkUng  from  above  with  distilled  water,  and  allowed  to  dry  in 
the  air.  The  top  half  was  separated  from  the  lower,  and  both  por- 
tions were  exposed  to  the  air  for  a  day.  Suspensions  of  Bac. 
piodigiosns  were  added  to  the  soil  and  to  its  extract,  as  in 
previous  experiments. 

EXPKRIMKNT  V. 


1,000  bacteria  became 

Hawkesbury  No.  4. 

Soil. 

Extract. 

Garden-soil. 

Top  soil 

3,600 
3,000 

520 
123 

2,900 

Bottom  soil 

2,000 

The  greater  toxic  power  of  the  bottom  soil  appears  to  show 
that  the  toxin  is  carried  down  by  the  water  percolating  from 
above. 

Treatment  of  the  Soil  with  Non-Volatile  Disinfectants. — 
If  the  action  of  the  volatile  disinfectants  is  solely  to  kill  phago- 
cytic protozoa,  the  non-volatile  disinfectants  should  behave 
in  a  precisely  similar  manner,  while  the  fatty  bodies  in  the 
soil  should  be  unaffected.  To  test  if  this  reasoning  was  good, 
portions  of  a  soil  were  treated  with  solutions  of  5  /'  phenol, 
0-1  %  mercuric  chloride,  1  %  potassium  bichromate,  and  1  % 
copper  sulphate,  for  a  day.  They  were  then  washed  and 
dried.  A  portion  of  each  was  treated  with  chloroform,  and  com- 
pared with  the  untreated  portion.  Unfortunately  all  the 
portions  were  toxic,  and  the  whole  of  the  added  bacteria  were 
killed  off.  Evidently  the  non-volatile  disinfectant  adheres 
tenaciously  to  the  soil-particles,  and  resists  removal  by  a 
moderate  quantity  of  water.  Upon  again  moistening  the 
soil,   the   residual    disinfectant   is  dissolved,   and    checks    bac- 
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terial  growth.  Potassium  permanganate  was  not  toxic,  but 
the  soil-particles  had  apparently  become  covered  with  the 
reduced  salt,  as  it  became  very  absorbent ;  there  was  no  dif- 
ference between  the  treated  and  the  untreated  portions. 

The  Actio7i  of  Chloroform-  Water  upon  the  Growth  of 
Bacteria  in  Soil. — As  a  rule,  substances  that  are  toxic  in  com- 
paratively large  doses,  are  generally  stimulative  in  compara- 
tively small  quantities,  and  it  is  just  possible  that  traces  of 
the  volatile  disinfectant  adhere  to  the  soil-particles,  and 
stimulate  the  growth  of  bacteria.  It  had  been  shown,  in  a 
preliminary  experiment,  that  small  quantities  of  chloroform 
did  not  prohibit  the  growth  of  bacteria,  and  an  experiment 
was  made  to  see  if  there  could  be  any  stimulation.  Several 
20  gr.  portions  of  soil  were  put  into  bottles,  and  mixtures  of 
chloroform-water  and  sterile  tap-water  in  varying  proportions 
were  added,  along  with  a  suspension  of  Bac.  prodigiosus.  The 
total  quantity  of  fluid  added  was  12  c.c.  to  each  bottle.  The 
tests  were  incubated  overnight  at  30°,  and,  on  the  following 
day,  dilutions  were  made,  and  the  number  of  bacteria  deter- 
mined. 

Experiment  vi. 


10  cells  of 

Bac.  pro- 

digiosu.s 

became 

Rough  relative  analyses  of  the  other 
colonies  upon  the  plates. 

Soil  with  chloro- 
form-water. 

Fluores- 
cent 
colonies. 

Flat,  dry 
colonies. 

Moist, 

raised 

colonies. 

Small 
colonies. 

66% 

50% 
33% 
16-7% 
None 

»» 

4 

8 

29 

42 

84 

none  added 

1 
2 

9 
0 
0 
3 

22 
15 
16 
12 
15 
12 

I 
3 
2 
I 
1 
2 

8 
15 
43 

100 
38* 

148 

So  far  as  Bac.  prodir/iosus  is  concerned,  it  is  seen  that 
chloroform-water  restrains  the  growth,  but  that  a  multipli- 
cation occurs  in  the  presence  of  one  part  of  chloroform-water 

*  The  increased  growth  of  Bac.  prodigiosus  had  checked  these  bacteria. 
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and  two  parts  of  tap- water  (33  %).  There  is,  however,  no 
evidence  of  any  stimulating  influence  of  the  volatile  disin- 
fectant. 

The  Search  for  an  Antitoxin. — The  knowledge  of  the  exist- 
ence of  a  toxin  in  the  soil  naturally  leads  to  the  desire  to  find 
an  antitoxin  or  substance  which,  when  applied  after  the 
manner  of  a  fertiliser,  will  favour  the  growth  of  bacteria  by 
neutralising  the  toxin.  Practically  this  must  be  cheap,  and 
easy  of  application.  So  far  as  economy  is  concerned,  we  have 
seen  tliat  exposure  to  the  sun's  rays  diminishes  the  toxicity, 
and  doubtless  the  benefits  that  accrue  from  working  the  soil 
are,  in  part,  traceable  to  this  fact.  It  is  possible  that  this, 
together  with  the  natural  decay,  is  the  only  economic  method 
of  combating  the  accumulation  of  the  toxic  products  of 
bacteria. 

But  an  enhanced  fertility  has  been  obtained,  in  certain 
cases,  by  the  use  of  substances  which  are  not  generally  con- 
sidered as  fertilisers,  inasmuch  as  they  do  not  contain  the 
customary  nitrogen,  phosphoric  acid,  potash  or  other  con- 
stituent taken  up  by  the  plant  in  quantity.  For  example, 
ferrous  sulphate  and  manganese  sulphate  have  been  used  as 
manures,  in  some  cases  with  advantage  to  the  crop;  copper 
salts  also,  when  used  as  fungicides,  have  generally  a  distinct 
action  in  increasing  the  growth  of  plants.  It  is  possible  that 
these  may  act  indirectly  as  toxin-destroyers. 

To  ascertain  the  action  of  saline  substances  as  antitoxins, 
two  methods  might  be  employed  in  the  laboratory.  They 
might  be  added  to  the  soil  itself,  or  to  an  extract.  In  the 
latter  case,  the  antitoxic  action  would  probably  be  more  pro- 
nounced, for  the  reason  that  the  toxic  action  is  more  promi- 
nent. Both  methods  were  tried,  and  the  substances  that 
were  tested  were  copper  sulphate,  copper  sulphate  followed 
by  lime-water,  manganese  siilphate,  ferrous  sulphate,  ferric 
chloride,  sodium  phosphate,  ferrous  sulphate  and  lime-water 
with  air  blown  through  until  all  the  iron  had  been  oxidised, 
aluminium    sulphate,   superphosphate,   sodium    sulphite,   sul- 
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phuretted  hydrogen,  and  sodium  thiosulphate.  Some  of  these, 
as  copper  sulphate,  were  themselves  toxic,  while  the  others, 
as  superphosphate,  simply  acted  as  stimulants  after  the  man- 
ner of  magnesium  and  potassium  sulphates,  as  already  noted. 
The  only  salt  that  gave  any  promise  of  possessing  any  degree 
of  antitoxic  power,  was  sodium  thiosulphate,  and  it  was 
further  investigated.  The  following  four  experiments  are 
given  as  showing  the  general  result  in  solutions  of  the  extract, 
and  in  the  soils  themselves. 

Experiment  vii. 


1,000  bacteria  became 

No 

thiosulphate. 

Thiosulphate,  0  017%. 

Dilute  extract  of  stored  gar- 
den-soil   

Dilute  extract  of  Hawkes- 
bury  soil  No. 4 

Water-control 

23,000 

1,000 
1,400 

108,000 

1,143,000 
10,000 

Experiment  viii. 

1,000  bacteria  became 

Extract  of  soil  No. 4 

Extract  of  soil  No.4,  boiled 

Extract  of  soil  No.4  with  thiosulphate,  017%. 
Water-control 

56 

3,700 

5,600,000 

14,000 

Experiment 

X. 

20  gr.  soil -1-2  c.c.  su.speiision +2  c.c.  0'5% 

1,000  liacteria  became 

thiosulphate  or  water. 

Water. 

Thiosulphate. 

Hawkesbur3'  soil  No.4 

40 
60 
10 
2! 
13,900 

105 
109 

Stored  orchard-soil 

Stored  garden-soil 

Sand 

48 

32 

19,200 
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EXPERIMKNT  X. 


20  gr.  soil  +  1  c.c.  suspension  +  1  c.c.     Thiosulphale,  %, 
thiusulphate  or  water.  I  in  water  added. 


Hawkesbiiry  soil  No. 4 


Sand 


1,000  bacteria 
became 


3,100 
2,800 
2,950 
4,750 
5,500 
5,450 
130,000 
540,000 


Although  the  results  obtained  with  the  extracts  (Experi- 
ments vii.  and  viii.),  especially  of  the  Hawkesbury  soil,  raised 
the  hope  that  some  neutralisation  of  the  toxin  had  occurred, 
yet  the  findings  with  the  soils  themselves  (Experiments  ix. 
and  X.)  indicate  that  the  bacterial  increase  was,  in  all  pro- 
bability, caused  by  the  stimulation  of  the  salt.  The  toxin  is 
probably  unaffected. 

The  Action  of  Heat  and  of  Fat-Solvent  upon  Soils.  —  In 
endeavouring  to  demonstrate  the  action  of  fat-solvents  in 
removing  the  agricere  from  soils,  it  is  necessary  to  eliminate 
any  disturbance  produced  by  the  bacteriotoxins  and  by  pro- 
tozoa.* This  would  appear  to  be  a  simple  matter,  since  both 
of  these  are  destroyed  by  heat.  Unfortunately,  as  the  natural 
toxins  are  destroyed,  the  heat-toxins  of  Pickering  are 
developed,  and  a  soil  which  has  been  heated  for  some  time, 
becomes  exceedingly  toxic.  This  will  appear  evident  from 
the  consideration  of  the  following  experiments.  In  the  tables, 
I  have  calculated  the  increase  from  10  original  cells  of  Bac. 
2)rodigiosus,    the    micro-organism    used    in    the     experiments, 

*  When  a  soil  has  been  air-dried  and  stored  in  that  condition  for  any 
length  of  time,  it  is  exceedingly  probable  that  the  phagocytic  protozoa  will 
have  been  destroyed,  or  so  weakened  that  they  will  be  unable  to  become 
suflBoiently  active  to  exercise  their  phagocytic  functions  within  the  time, 
viz. ,  20  hours,  occupied  in  the  experiments.  But  on  account  of  the  un- 
certainty of  their  being  really  inactive,  means  had  to  be  adopted  to  ensure 
their  inertness. 
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which  were  made  in  the  manner  already  described*  :  20  grms. 
of  soil  being  moistened  with  2  c.c.  of  suspension.  The  soils 
were  heated  at  100°-105°C. 

Experiment  xi. 


Hawkesbur}'  soil  No. 4 

10  bacteria  became 

stored  2  nioiiLhs. 

Untreated. 

Treated  with 
chloroform. 

Not  heated 

Heated  1   hour 

Heated  2  hours 

Heated  4  hours 

51 
115 

97 

3 

0-3 

307 

108 

12 

8 

Heated  6  hours 

0 

Experiment  xii. 


Gardeu-soil. 

10  bacteria  became 

Untreated. 

Treated  with 
chloroform. 

Not  heated 

Heated  1   hour 

Heated  2  hours 

Heated  4  hours 

75 

10,900 

18,700 

3,020 

1,850 
4,170 
6,250 

[75] 

Experiment  xiii. 


Good  arable  soil  stored  9  days. 

10  bacteria  became 

Untreated. 

Treated  with 
chloroform. 

Not  heated 

Heated  1  hour 

1 1  eated  2  hours 

Heated  4  hours 

15 

43 

16 

0 

785 

30 

1 

0 

*  These  Proceedings,  1910,  p.813. 
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These  experiments  indicate  (and  the  experimental  error 
being  considerable,  one  cannot  consider  them  other  than  as 
an  indication)  that  the  action  of  heat  and  of  chloroform  is 
complex.  There  is  a  destruction  of  a  natural  toxin  and  the 
production  of  a  heat-toxin  in  both  the  untreated  and  treated 
sets.  In  the  chloroformed  sets,  the  action  of  the  natural  toxin 
is  masked  by  the  greater  diffusion  of  the  nutrients  and  of  the 
heat-toxins.  The  latter  apparently  diffuse  more  easily  out  of 
the  particles  of  treated  than  out  of  the  untreated  soils. 

Taken  as  a  whole,  the  experiments  show  that  the  fat-solvent 
has  a  pronounced  action  in  liberating  the  nutrients  of  un- 
heated  soil,  and  in  liberating  the  toxins  of  heated  soils.  The 
continued  action  of  heat  is  to  destroy  the  natural  toxin,  and 
to  produce  more  and  more  heat-toxin. 

The  action  of  carbon  bisulphide  is  different  from  that  of 
chloroform,  inasmuch  as  the  heat-toxin  is  either  not  so  dif- 
fusible, or  it  is  largely  destroyed.  This  will  be  seen  from  the 
following.  As  we  have  no  reason  for  believing  that  the  heat- 
toxin  can  be  less  diffusible,  we  may  conclude  that  it  is  more 
or  less  destroyed.  There  is  a  doubt,  however,  about  the 
purity  of  the  carbon  bisulphide  ;  some  samples  that  I  obtained 
were  toxic,  and  it  may  be  that  the  solvent  used  in  these 
experiments   contained   a   nutrient. 


Experiment  xiv. 


10  bacteria  became 

a 

b 

Garden-soil. 

Untreated. 

Treated  with 
cartjon    bi- 
sulphide. 

Untreated. 

Treated  with 
carbon     bi- 
sulphide. 

Not  heated 

Heated  1  hour 

Heated  2  hours 

Heated  4  hours 

127 
1,377 
3,677 
3,380 

780 
3,240 
6,340 
7.850 

22 

2,720 
9,000 
6,630 

350 

3,100 

18,520 

[160] 
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Experiment  xv. 


Hawkesbury  soil  No. 4 
stored  2  months. 

10  bacteria  became 

Untreated. 

Treated  with 
carbon  bisulphide 

Not  healed 

Heated  I  hour  at  105° 

71 

140 
5 

7 

550 
440 

Heated  2  hours  at  10o° 

130 

Heated  4  liours  at  105° 

•21 

In  the  experiments  wliich  have  been  recorded,  the  develop- 
ment of  the  heat-toxins  and  their  solubility  in  water  pre- 
vented the  action  of  the  agricere  being  clearly  shown.  Ac- 
cordingly, another  method  of  endeavouring  to  demonstrate 
the  solvent  action  of  the  disinfectants  upon  the  agricere  was 
adopted.  This  had  for  its  principle  the  pasteurisation  of  the 
soil.  It  is  exceedingly  unlikely*  that  the  protozoa  can  sur- 
vive exposure  to  a  moist  heat  at  75°  C,  for  10  minutes,  and, 
in  view  of  the  previous  experiments,  that  any  appreciable 
amount  of  heat-toxin  will   be   develojjed. 

A  garden-soil  was  moistened  with  water,  and  heated  in  the 
water-oven.  In  two  hours,  the  temperature  of  the  soil,  as 
recorded  by  a  thermometer  with  its  bulb  in  the  middle  of  the 
soil,  reached  75",  and  10  minutes  later  it  had  risen  to  78°. 
The  dried  layer  of  soil  on  the  top  was  rejected,  and  the  lower 
moist  soil  was  spread  out  upon  a  sheet  of  glass,  and  allowed  to 
cool  and  dry  in  the  air.  Portions  weighing  20  gr.  were  taken, 
and  tested  with  and  without  previous  treatment  with  ether 
(Merck). 


•Russell  and  Golding,  Journ.  Soc.   Chem.   Ind.    xxx.    1911,   p.741,    say 
that  the  protozoa  are  completely  destroyed  at  60°. 
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Experiment  xvi. 


10  bacteria  became 

Pasteurised  soil 

Pasteuiisetl  soil  treated  with  ether 

255 

1,190 

As  there  could  be  no  pliagocytes  present  in  the  pasteurised 
soil,  and  since  it  has  been  shown  (pp.  682-684)  that  ether  has 
no  action  upon  the  soil-toxin,  the  increased  growth  from  the 
ether-treatment  can  be  ascribed  only  to  the  increased  solu- 
bility of  the  nutrients,  resulting  from  the  segregation  of  the 
agricere. 

The  action  of  the  fat-solvent  was  again  tested  upon  two 
soils,  which  had  been  obtained  from  the  Hawkesbury  Agri- 
cultural College.  They  were  designated  "good"  and 
"medium."  After  being  moistened  with  water,  they  were 
heated  in  an  air-oven,  as  in  the  previous  experiment.  The 
temperatures  in  the  middle  of  the  soils  reached  75°  in  an 
hour,  and  was  79°  ten  minutes  later.  The  top  layers  were 
rejected,  and  the  soils  were  spread  out  to  cool  and  dry. 


F]XPERIMKNT  xvii. 

!  Soil-bacteria  in 
10  bacteria        0  0001  gr.  of 
became            test  soil  after 
3  days  at  28° 

1 

Good  soil  untreated 

(jood  soil  pasteurised 

(jood    soil    pasteurised    and    treated    with 
chloroform 

Medium  soil  untreated 

Medium  soil  pasteurised 

Medium  soil  pasteurised  and  treated  with 
chloroform 

32 

580 

8,015 

52 
185 

31,750 

59 

102 

20 
53 

With    regard    to  the   soil-bacteria,   20   gr.    portions   of   the 
soils  were,  after  treatment,  moistened  with  sterile  water,  and 
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incubated  at  28°  for  three  or  four  days.  The  numbers  repre- 
sent the  colonies  that  grew  upon  plates  seeded  with  the  sus- 
pension from  00001  gr.  of  soil.  With  a  short  incubation 
period,  one  cannot  expect  to  get  true  comparative  results 
when  there  is  a  difference  in  the  treatment  of  the  soil -tests. 
The  above  result  is  probably  exceptional,  and  chanced  to 
agree  with  the  tests  made  with  Bac.  prodigiosus.  A  soil  which 
has  been  pasteurised  and  treated  with  chloroform  should  con- 
tain fewer  bacteria  than  a  soil  which  has  only  been  pas- 
teurised ;  the  double  treatment  should  further  reduce  the 
number  of  bacteria.  Thus,  at  the  time  when  the  soil  is 
moistened,  there  should  be  a  greater  number  of  micro- 
organisms in  the  pasteurised  than  in  the  pasteurised  and 
chloroformed  soil.  This  will  give  the  former  a  favourable 
start,  and  a  considerable  time,  weeks  perhaps  instead  of 
days,  will  elapse  before  the  effect  of  the  soil-treatment  can 
really  be  seen.  For  this  reason,  the  experiments  with  Bac. 
'prodigiosus  are  to  be  preferred,  as  indicating  the  true  response 
of  the  soils  to  the  various  methods  of  treatment. 

After  noting  that  Russell  and  Golding  had  said  that  the 
phagocyctic  protozoa  are  completely  destroyed  at  60°,  the  air- 
dried  soils  were  heated  at  65°-68°  for  10  minutes,  and  tested  as 
in  the  previous  experiment. 


Experiment  xviii. 

10  bacter 

'a  became 

Garden-soil. 

"  Good  "  soil. 

Untreated 

Heated  at  65°   

242 

1,700 
9,880 

248 
520 

Heated  at  65°  and  chloroformed... 

2,440 

Further  sets  of  experiments  were  made  with  the  idea  of 
testing  the  various  solvents,  and  the  results  confirmed  those 
previously  obtained. 
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KXPERIMKNT    xix. 


Pasteurised  garden-soil. 

Bacteria  in  00001  gr. 
of  soil. 

B.  prodi(jio.-<u/i; 

10  bacteria 

became 

a 

(8  days.) 

1,280 
1,300 
1,340 
1 ,690 
1,540 

h 
(5  days.) 

67 
58 

1  020 

.     920 

120 

300 

40 

Not  treated 

1,700 

Not  treated  

Treated  with  carbon  bisulphide 

Treated  with  chloroform 

Treated  with  chloroforni  vapour 

Treated  with  toluene 

Tieated  with  ether 

9,880 

3,160 
4,900 

Soil  (not  pasteurised) 

— 

— 

The  general  result  of  these  experiments  with  pasteurised 
soil,  is  to  show  that,  in  the  absence  of  any  possible  action  of 
protozoa,  etc.,  the  solvent  has  a  decided  and  considerable 
action  of  its  own  in  enabling  the  bacteria  to  grow.  As  the 
solvent  has  no  action  upon  the  toxin,  this  can  only  be  brought 
about  by  the  nutrients  being  made  more  available,  and  is  a 
very  strong  argument  in  favour  of  the  idea  that  the  segrega- 
tion of  the  agricere  is  the  chief  action  of  the  solvents  or  vola- 
tile disinfectants. 

T/ic  Distribution  of  the  Agricere  in  the  Soil,  after  Treat- 
ment with  Solvents. — It  has  already  been  shown  (Experiments 
iii.  and  iv.)  that  soils  which  have  been  treated  with  an  anti- 
septic, yield  extracts  which  are  more  toxic  than  those  obtained 
from  untreated  soils,  and  that  soils  give  up  their  heat-toxins 
more  freely  after  treatment  (Experiments  xi.,  xii.,  xiii.).  So 
far  as  the  extracts  are  concerned,  the  quantity  of  extracting 
material  which  has  generally  been  used,  viz.,  '200  c.c.  for  200 
gr.,  has  ensured  a  greater  diffusion  of  the  toxins  than  of  the 
nutrients  from  the  soil-particles.  In  the  experiments  with 
heated  soils,  doubtless  the  quantity  of  toxin  produced  has 
been  so  great  as  to  overwhelm  the  action  of  the  nutrients. 
Still  the  fact,  that  a  greater  quantity  of  toxin  does  diffuse 
out,  shows  that  the  fat-solvent  has  done  somethine  more  than 
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kill  off  phagocytic  protozoa.  If  the  treatment  with  antisep- 
tics facilitates  the  diffusion  of  toxins,  surely  it  will  also  assist 
the  more  rapid  diffusion  of  the  nutritive  matter. 

When  the  disinfectant  is  added  to  the  soil  in  quantity  suf- 
ficient to  soak  it  thoroughly,  it  is  noticed  that,  as  the  fat- 
solvent  evaporates,  the  agricere  is  partly  deposited  as  a  ring 
upon  the  containing  vessel  at  the  surface  of  the  soil.  It  is  not 
expected  that  all  the  agricere  is  in  the  extreme  upper  layers, 
any  more  than  that  one  extraction  with  solvent  would  be 
enough  to  remove  all  the  fatty  matter.  As  a  matter  of  fact, 
the  soil  has  to  be  percolated  for  some  time  with  solvent  in 
order  to  remove  all  the  agricere.  Upon  moistening  the  soil 
with  chloroform  or  ether,  and  allowing  the  disinfectant  to 
evaporate,  the  agricere  should  be  chiefly  in  the  upper  layers, 
and  the  lower  strata  should  be  comparatively  free  from  it. 
Experiment  showed  that  such  is  the  case. 

A  hundred  grams  of  air-dried  soil  (No.  1)  were  placed  in  a 
beaker,  and  soaked  with  ether  (Merck).  When  the  odour  had 
passed  off,  the  layers  were  carefully  abstracted,  and  weighed 
(20gr.)  portions  were  moistened  with  2  c.c.  of  a  suspension  of 
Bac.  prodigiostis,  and  incubated  overnight.  Next  day,  the 
soils  were  shaken  up  with  water,  and  dilutions  prepared  for 
the  bacterial  count. 

Experiment  xx. 


20  gr.  of  soil  at 

10  bacteria  became 

Top   

33 

Middle... 

Bottom 

100 
165 

The  comparative  poverty  of  the  lower  layers  of  the  soil  in 
agricere,  is  shown  by  the  greater  increase  in  the  growth  of 
the  bacteria. 

In  another  experiment,  500  gr.  of  a  garden-soil  were  placed 
in   a  beaker,   and  wetted     with  ether,   and    the    solvent    was 
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allowed  to  evaporate.  When  all  odour  had  disappeared,  the 
layers  were  separated  into  100  gr.  portions.  The  five  layers 
were  tested  in  the  usual  manner,  by  infecting  them  with  a 
suspension  of  Bac.  prodigiosus,  and  incubating  the  portions 
for  20  hours  at  28°.  Another  set  was  tested  by  moistening 
20  gr.  of  the  soil  with  5  c.c.  of  sterile  water,  and  incubating 
at  28°  for  three  days.  The  numbers  of  the  bacteria  in  the 
two  sets  closely  follow  one  another,  and,  with  the  exception 
of  the  top  soil,  which  is  exceptional*,  the  results  agree  with 
the  previous  experiment. 

Experiment  xxi. 


10  cells  of 

Bar.  prodigiosu-s 

in  20  hours  became 

Bacteria  in  0  0001  gr.  of 
soil  in  3  daj-s  became 

Top  layer 

Second  layer 

Middle     ,,     

800 
375 
525 
820    . 
890 

225 
155 
200 

Fourth     ,,     

350 

Bottom    ,,     

360 

Other  experiments,  made  by  simply  moistening  the  soils, 
confirmed  these  results.  Portions  of  soil,  weighing  100  gr., 
were  placed  in  beakers,  and  wetted  with  chloroform,  ether, 
or  carbon  bisulphide.  "When  all  odour  of  the  solvent  had  dis- 
appeared, 20  gr.  portions  were  removed  from  the  top,  middle, 
and  bottom.  These  were  exposed  to  the  air  to  ensure  the 
volatilisation  of  the  last  traces  of  solvent,  and  were  then 
moistened  with  5  c.c.  of  water,  and  incubated  at  28°  in  a 
moist  atmosphere. 

*  This  exceptional  behaviour  was  confirmed  in  another  experiment  with 
garden-soil,  in  which  10  cells  became  582,  252,  and  450  for  the  top,  middle 
and  lower  laj-eis  respectively.  It  has  also  been  found  in  soils  exceedingl}' 
rich  in  agricere,  e.g.,  sewage-sick  soils,  that  the  top  layer.s  are,  after 
treatment,  much  more  nutritive  to  Bac.  prodigio>m8  than  the  natural 
spore-forming  soil-bacteria  which  show  most  growth  in  the  lower  layers, 
'i'he  reason  for  this  difference  will  probalily  be  found  to  be  that,  in  the 
rich  soils,  tiie  action  of  the  toxins  is  of  more  moment  than  the  agriceie,  so 
fai-  as  tlie  growth  of  the  comparatively  strong  toxin-sensitive  Bac.  pro- 
digiosiis  is  concerned. 
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Experiment  xxii. 


Bacteria  in  00001  gr. 

Soil 

Good, 

No.l(old). 

Garden. 

Garden. 

Solvent 

Carbon 
bisulphide. 

Ether. 

Chloroform. 

Chloroform. 

Incubation 

5  days. 

6  days 

6  days. 

20  days. 

Top  la3'er 

Middle  layer 

26 
39 

47 

141 
209 
244 

3,420 
4,440 
4,940 

2,100 

2,200 

Bottom  layer.  .  .    .. 

2,400 

Extracts  prepared  from  the  different  layers  of  soil  after 
antiseptic  treatment,  should  contain  more  toxin  in  the  lower 
than  in  the  upper  strata.  This  proved  to  be  the  case.  In  the 
following,  the  usual  method  of  extraction  was  adopted — 500 
gr.  of  soil  were  moistened  in  a  beaker  with  ether,  and  exposed 
to  the  air  until  all  odour  had  gone  :  the  top  200  gr.  and  the 
bottom  200  gr.  were  each  treated  with  200  c.c.  of  tap-water 
in  a  mortar.  After  an  hour,  the  extracts  were  filtered  through 
paper,  and  then  through  porcelain.  The  extracts  were  diluted 
with  an  equal  volume  of  sterile  tap- water,  and  10  c.c.  portions 
of  full  and  half  streng'th  extract  were  seeded  with  1  c.c.  of  a 
suspension  of  Bac.   ■prodiyiosuH,  and  incubated  overnight. 

Experiment  xxiii. 


1,000  bacteria  became 

Steamed    for  an    hour    on 
four  consecutive  days. 

Extract  f)f 

Full 
strength. 

Half 
strength. 

Full 
strength. 

Half 
strength. 

Tod  200  or 

34 
3 

190 
80 

35 

0 

300,000 

Bottom  200  gr 

70 

Control  (tap  water).. 

137,400 

4,300 
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The  last  few  experiments  shoAv  tliat  treatment  with  fat- 
solvents  brings  about  an  alteration  in  the  soil,  whereby  the 
upper  layers  are  less  nutritive  than  the  lower,  and  give  up  a 
smaller  amount  of  toxin  to  an  excess  of  water.  The  nutritive 
substances  and  toxins  of  the  upper  layers  are  less  accessible 
to  bacteria,  and  less  easv  of  extraction  than  the  lower.  This 
is  a  strong  indication  that  the  agricere  has  been  translated 
upwards  by  the  fat-solvent,  and,  although  deposited  in  a 
manner  quite  diffrent  from  its  original  condition,  is  still 
able  to  exhibit,  though  to  a  less  degree,  its  power  of  protect- 
ing the  soil-particles  from  attack. 

Summa?-}/. 

Rain  washes  the  soil-toxins  into  the  subsoil. 

The  volatile  disinfectants  or  fat-solvents  have  no  action 
upon  the  soil-toxins. 

Traces  of  volatile  disinfectants  have  no  action  upon  the 
bacterid  under  experimental  conditions. 

Substances  capable  of  acting  as  antitoxins  are  at  present 
unknown. 

The  action  of  heat  upon  soil  is,  first,  to  destroy  the  original 
toxin,  and  then  to  produce  heat  toxins,  the  one  action 
running  into  the  other 

After  treatment  with  volatile  disinfectants,  the  toxins  or 
heated  soils  arc  more  easily  dissolved  by  water  than  the  toxins 
of  untreated  soils. 

Treatment  with  volatile  disinfectants  induces  an  increased 
growth  of  bacteria  in  soils  in  which  the  protozoa,  etc  ,  have 
been  destroyed  by  moist  or  dry  heat  at  65°-75°. 

The  upper  layers  of  soils  which  have  been  treated  by  vola- 
tile disinfectants  are  less  nutritive  to  bacteria  than  the  lower. 
Conversely,   more  toxin  is  given  up  to  water. 

These  results  point  to  one  of  the  chief  actions  of  the  vola- 
tile disinfectants  being  to  translate  the  agricere  of  the  soil, 
and  enable  the  nutrients  to  be  made  more  available  ;  that  is, 
they  act  as  fat-solvents. 
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NOTE  ON  A  NEW  SPECIES  OF  FAVOSITES  FROM 
YASS  DISTRICT,  N.S.W. 


* 


By  a.  B.  Walkom,  B.Sc,  Demonstrator  in  Geology,.  The 
University  of  Sydney. 

(Plates  xxx.-xxxi.). 

Favosites  tripora,  sp.nov. 

Specific  Characters. — Corallum  compound,  massive.  Coral- 
lite-tubes  prismatic  and  polygonal-quadrangular  to  hepta- 
gonal,  but  with  pentagonal  and  hexagonal  greatly  predomi- 
nating, and  all  of  approximately  uniform  size.  The  average 
diameter  of  the  corallite  tubes  is  2^-3  mm.  The  walls  are 
slightly  thickened  by  deposit  of  secondary  material ;  the  pri- 
mordial wall  is  very  thin.  No  longitudinal  striae  are  visible 
on  the  walls.  The  mural  pores  are  of  medium  size,  and  have 
no  elevated  rim  surrounding  them.  There  are  usually  three 
rows,  sometimes  two,  alternately  placed  and  about  the  same 
vertical  distance  apart  as  the  tabulae.  Septa  are  well-developed 
short  spines,  12  in  number,  regularly  placed,  and  reaching 
only  a  short  distance  in  from  the  wall.  They  are  most  fre- 
quently ranged  on  the  walls  of  the  corallites,  and  only 
occasionally  occupy  the  angles.  Tabulae  are  numerous  and 
complete,  almost  straight,  and  often  markedly  bent  down- 
wards near  the  walls;  occasionally  they  branch.  They  are 
not  thickened  by  secondary  material.  They  are  fairly  close 
together,  averaging  about  two  to  the  millimetre  ;  they  are 
usually  opposite  one  another,  or  nearly  so,  in  adjacent  coral- 
lites. Old  chambers  are  transversely  oblong,  with  a  length  of 
about  twice  and  one-half  the  height. 
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Ohs. — This  species  is  most  closely  allied  to  F.  cjotlandica 
(Lam.),  described  from  Tamworth  by  R.  Etheridge,  Junr.* 
There  are,  however,  differences  in  several  of  the  specific 
characters — the  corallite  tubes  are  generally  larger,  the 
tabulae  are  more  closely  spaced  than  in  F.  goflandica,  the 
septa  are  more  regularly  arranged  and  shorter,  and  the  mural 
pores  are  generally  in  three  vertical  rows. 

Most  of  the  corallite  tubes  are  filled  with  fine,  granular 
calcite,  and  sometimes  partly  with  fine,  crystalline  quartz- 
grains.  On  account  of  the  type  of  filling,  internal  structures 
ore  seen  much  better  in  weathered  specimens  than  in  thin 
sections. 

Locality  and  Horizon. — Silurian  beds  of  Derrengullen 
Creek,   near   Yass. 

Two  other  species  of  Favosites,  viz.,  F.  gotlandica  Lam., 
and  F.  basaltica  Goldfuss.  var.  salehrosa  are  found  in  the 
same  beds. 

I  have  to  thank  Mr.  W.  S.  Dun  for  much  advice  and  help 
in  connection  with  the  preparation  of  this  note. 


EXPLANATION  OF  PLATES  XXX.-XXXL 

Plate  XXX. 

Fig.  L — Two  specimens  of  F.  tiipora{  x  f ). 

Figr.2.  —  Part  of  weathered  surface  showing  disposition  of  septal  spines  and 

shape  of  corallites  {  x  3). 
Fig. 3. — Transverse  section,  showing  occasional  spiiiose  septa  (  x  10). 

Plate  xxxi. 

Fig.  1.— Longitudinal    section    of    corallites,    showing    bending    down     of 

tabulae,  short  spinose  septa,  and  thickening  of  walls  (  x  10). 
Fiu.2— Enlargement  of  walls  showing  disposition  of  mural  pores  (  x  2^). 


*  R.  Etheridge,  Jr.,   "The  Corals  of  the  Tamworth  District."     Records 
Geol.  Surv.  N.  S.  Wales,  Vol.  vi.,  p.  151. 
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DONATIONS  AND  EXCHANGES. 

Received  during  the  period  December  1st,  1910, 
to  November  29th,  1911. 

(From  the  respective  Societies,  etc.,  unless  otherwise  mentioned. ) 

Adelaide. 

Department  of  Mines,  South  Australia — 

Review  of  Mining  Operations  in  the  State  of  South  Australia 
during  the  Half-years  ended  December  31st,  1910,  and 
June  30th,  1911.  Nos.l3-U(  1911). 
Pamphlet :  "  The  Occurrence  of  Uranium  (Radio-active) 
Ores,  and  other  rare  Metals  and  Minerals  in  South  Aus- 
tralia." Compiled  by  L.  C.  E.  Gee,  S.M.,  Recorder(8vo., 
1911). 
Report  on  the  Geology  of  the  country  S.  and  E.  of  the  Murray 
River,  with  Special  Reference  to  the  Subterranean  Water- 
Supply  in  Wells  and  Bores  along  the  Pinnaroo  and  Border- 
town  Railways.  By  H.  Y.  L.  Brown,  Government  Geolo- 
gist(1910). 

Minister  controlling  Northern  Territory — 

General    Report  on  Tanami   Goldfield   and   District  (N.W. 
Central  Australia).     By  L.  C.  E.  Gee,  S.M.(1911). 

Public  Library,  Museum,  etc.,  of  South  Australia — 

Report  of  the  Board  of  Governors  for  1909-10(1910). 
Royal  Society  of  South  Australia — 

Transactions  and  Proceedings,  and  Report.    xxxiv(1910). 
Albany,  N.Y. 

New  York  State  Library — 

Annual  Reports  of  the  New  York  State  Museum.  Octavo 
Series,  Vols  x  ,  xix.,  xxii.,  xxviii.,  xxx.,  xxxix  ,  xliv.-xlvii., 
xlviii.(i.-ii.),  xlix.(i.),  l.(i.),  li.(i.),lii.(ii.),liii.(i.),  liv.(i.-iii.), 
Iv.,  lvi.(i.  ii.,  iv.),  ]vii.(i.,  Pts.1-2,  ii.),  lviii.(i.-v.),  lix.(ii.),  Ix. 
(i.-iii. ),  lxi.(i.-ii.),  ]xii.(i.-iii.)[l  857-1909]  -  Quarto  Series, 
Vols.xlix.(ii.),  l.(ii.),  liii.(ii.),  lvii.(iii.-iv.),  lix.(iii.-iv.),  Ix 
(iv.-v.),  lxi.(iii.),  lxii.(iv.)[l 898-1909]. 
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Amsterdam. 

KONINKLIJKE    AkADEMIE    VAN   WeTENSCHAPPEN — 

Jjiarboek,  1909(1910). 

Proceedings  of  the  Section  of  Sciences,    xii. (1909-10). 
Verhandelingen.    xv.2;  xvi.l-3(  1  910). 
Verslag  van  de  Gewone  Vergaderingen.    xviii. (1909-10). 
Ann  Arbor 

TJNrVERSITY   OF  MICHIGAN 

Twelfth  Report  of  the  Michigan  Academ}-  of  Science,  March- 
April,  1910(1910). 
Ant-werp. 

Societe  Royale  de  Geographie  d'Anvers — 

Bulletin,    xxxiv.,  1-2(1910). 

Auckland. 

Auckland  Institute  and  Museum — 

Annual  Report.    1910-11(1911). 

Transactions  of  the  New  Zealand  Institute.  xliii.,1910(191 1 ). 
Baltimore. 

Johns  Hopkins  University — 

Hospital   Bulletin,     xxi.   236-237;    xxii. ,   238-245,    247-248 

(1910-11). 
University  Circulars.    1910,5-10;  1911,1-2(1910-11). 
Maryland  Geological  Survey  — 

General  Reports.    Vols.vii.-viii.(  1908-09). 
Batavia. 

KONINKLIJKR  NaTUUKKUNDIGK  VkrEENIGING  IN  NkDERL.  InDIK. 

Natuurkundig  Tijdschrift.    Ixv.,  Ixvi.,  lxviii.(  1  905-07,  1909). 

Berkeley,  Cal. 

University  of  California — 

Publications.    Botany,    iv.7-1 1(191  ly. 

Geology.    Bulletin.    vi.,l-12(19 10-11 ) 

Pathology,    ii.  1-3(1911). 

Physiology.    iv.4-7(  19 10-11). 

Zoology,    vi.  12-25;      vii.,2-9  ;      viii.,  1-2,4-7 

(1910-11). 
University  Bulletin.    Third  Series.    v.3[Listof 
Publications(1911)]. 
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Berlin. 

Deutsche  Entomologische  Gesellschaft   zu   Berlin — 
Deutsclie    Entomologische    Zeitschrift.    1910,  6;     1911,1-5 
(1910-11). 

Entomologischer  Verein  zu  Berlin — 

Berliner  Entomologische  Zeitschrift.   lv.3-4;  Ivi., 1-2(1910-11). 

Gesellschaft  f.  Erdkunde  zu  Berlin — 
Zeitschrift.    1910,8-10:  191 1,1-7(1  910-11). 

Berne. 

Naturforschende  Gesellschaft   in  Bern — ■ 

Mitteilungen  aus  dem  Jahre  1907,  Nr.1629-1664;  1910,  Nr. 
1740-1769(1908  11). 

Societe  Helvktjque  dks  Sciences  Naturelles-- 
Actes,  9. 3""*  Session,  1910(2  vols.:  ?1911). 

Birmingham. 

Birmingham  Natural  History  and  Philosophical  Socikty— 
List,  1911;  Annual  Report  for  1910(1911). 

Bonn. 

Naturhistorischer  Verein  in  Bonn — 
Sitzungsberichte     1909,2;   1910,1(1910-11). 
Verhandlungen.    Ixvi  2;  lxvii.,l(19lO-ll). 

Boston. 

American  Academy  or  Arts  and  Sciences — 
Proceedings.  xlv.,16-21,T.p  <fec.;xlvi  ,l-24;xlvii.,l-3(1910-ll). 

Bremen 

Naturwissenschaftlicher  Verein — 
Abhandlungen.    xx.  2(1 9 11). 

Brisbane 

Australasian  Association  for  the  Advancement'  of  Science — 
Report  of  the  Twelfth  Meeting,  held  at  Brisbane,  1909(1910). 
Colonial   Botanist's  Department — 

Eight  Separates  :  "  Contributions  to  the  Flora  of  Queens- 
land "[Queensland  Agricultural  Journal,  xxiii.,6:  xxiv., 
1,2,5;  XXV.,  1,4,5,6(1909-10)]. 
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Department  of  Agricultuke  and  Stock — 
Annual  Report  for  the  Year  1910-11(1911). 
Queensland   Agricultural  Journal,    xxv.,6;  xxvi.,1-6;  xxvii., 
1-5(1910-11). 
Geological  Survey  of  Queensland — 

Publications.    Nos.230-234(191 1 ). 
Queensland  Acclimatisation  Society  — 

Forty-fifth,  Forty-sixth,  and  Forty-seventh  Annual  Reports, 
1909-10(1910). 
Royal  Geographical  Society  of  Australasia  (Queens- 
land Branch) — 
Queensland  Geographical  Journal,    xxv  ,1910-11(1911). 
Royal  Society  of  Queensland  — 

Proceedings.    xxii,l-2;  xxiii., 1(1  909-11). 

Brooklyn,  U.SA 

Brooklyn  Institute  of  Arts  and  Sciences — 
Science  Bulletin,    i ,  T.p.  and  index,  1901-10(1911). 

Brussels. 

Academie  Royale  de  Belgique — 
Annuaire.    77™*  Annee(1911). 
Bulletin  de  la  Classe  des  Sciences.    1909,9-11;   1910,7-12; 

1911,  1-7(1910-11). 
Tables  Generales  du  Recueil  des  Bulletins.    S^^Serie.  Tomes 
xxxi ,  a  xxxvi.,  1869-98(1910). 
Societk  IIoyalk  Zjologique  etMalacologique  de  Belgique. 

Annales.    xliv.,  xlv.(1910-ll). 
Societe  Entomologique  de  Belgique — 
Annales.    liv.(1910). 
Memoires     xviii.(1911). 
Societe  Royale  Botanique  de  Belgique — 
Bulletin.    xlviii.(1911). 

Catalogue  de  la  Bibliotheque  Collective  reunie  au  Jardin 
Botanique,  itc.  i. Publications  periodiques  ou  occasion- 
nelles  d'Academies,  Ac. (1911). 
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Budapest. 

Museum  Nationale  Hungaricum — 
Annales.    viii.2;  ix., 1(1910-1  ] ). 

Buenos  Aires. 

MusEo   Nacional  de  Buenos   Aires — 
Anales.  Serie  iii.    Tomo  xiii.(19ll). 

Caen. 

Societe  Linneenne  de  Normandie — 
Bulletin.    G^Serie.    ii.(1910). 

Calcutta. 

Geological  Survey  of  India — 

Memoirs.    xxxviii.(1910). 

Palaiontologia  Indica.  Series xv.:  Vol.iv.,  Fasc.3(1910;;  Vol. 
vii.,  Memoir  No.l(1910). 

Records     xl.(  1910-11). 
Indian  Museum  — 

Account  of  the  Alcyonarians  collected  by  R.I.M.S.S.  "  In- 
vestigator." ii.Tlie  Alcyonarians  of  the  Littoral  Area.  By 
J.  A.  Thomson,  J.  J.  Simpson,  and  W.  D.  Henderson(4to. 
1909). 

Account  of  the  Shallow-water  Asteroidea  collected  by  R.I.M. 
S.S.  "Investigator."     By  R.  Koehler(4to.l910). 

Annual  Report( Natural  History  Section),  1909-10,  1910-11, 
Parts  i.-ii.(1910-ll). 

Catalogue  of  the  Indian  Decapod  Crustacea.  Part  i.Brachy- 
ura.  Fasc.ii.The  Indian  Freshwater  Crabs(Potamonid8ej. 
By  A.  Alcock(4to.l910). 

Illustrations  of  the  Zoology  of  the  R.I.M.S.S.  "Investigator," 
Mollusca,  Part  vi..  Plates  xxi.-xxiii.(4to.l909). 

Memoirs,    ii.,4;  iii.,  1-2(1 910- 11). 

Records,    iii.,4;  iv.,1-7;  v.,  1-4;  vi.,l-3(  19  10-1 1). 

Cambridge,  England. 

Cambridge   Philosophical  Society — 
Proceedings,    xvi.,  1-2(1911;. 
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Cambridge,  Mass. 

Museum  of  Comparativk  Zoology  at  Hafivard  College— 
Annual  Report  of  the  Curator  for  1909-10(1910). 
Bulletin,    liii.,5;  liv.,2-6(I911). 

Cape  Tovrn. 

Dkpartmknt  of  Agriculture,  Cape  of  Good  Hope — 
Fourteenth    Annual   Report  of  the  Geologic;al  Commission, 

1909(1910). 
Geologit-al  Commission :  Geological  Map  of  the  Colony  of  the 
Cape  of  Good  Hope.    Sheets  U  and  13(1911). 
Royal  Society  of  South  Africa — 

Transactions,    ii.,  1-2(1910-1 1 ). 
South  African  Museum — 

Annals,    v.,8-9;  vi.,4;  vii.,4;  viii.,1;  ix.,1 ;  x.,  1 :  xi.,  1(1910-1 1). 

Cherbourg. 

Societe    Nationals   des   Sciences    Naturelles    et   Mathe- 
matiques — 
Memoires.    xxxvii.,  1908-10(1910,. 

Chicago. 

Field  Museum  of  Natural  History — 
Geological  Series.    iii.,8(1910). 
Report  Series,    iv.,  1  ( 1 9 1 1 ). 

Christchurch,  NZ. 

Canterbury  Museum  — 

Records.    i.,3(19ll). 
Philosophical  Institute  of  Canterbury — 

Transactions  and  Proceedings  of  the  New  Zealand  Institute, 
xliii.,1910(1911). 

Christiania. 

V^idenskabs-Selsicabet  I  Christiania  — 
Forhandlinger.    Aar  1909,  1910(1910-11). 
Skrifter.  i.  Math.  Naturvid.  Klasse.  1909,  1910(1910-11). 
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Cincinnati,  Ohio. 
Lloyd  Library — 

Bibliographical  Contributions.    Nos.  1-2(1 911). 

Bulletin.   Nos.  14[Mycological  Series,  No. 5],  lf)[  Botany  Series 

No.l](1910-ll). 
Letter,  No.31(1911). 
Mycological   Notes.     No.36(1910)  — Old  Species  Series,No.l 

(1908)— Polyporoid  Issue,  Nos.2-3(1909-10). 
Synopsis  of  the  Sections  Microporus,  Tabacinus,  and  Funales 

of  the  Genus  Polystictus.    By  C.  G.  Lloyd(iylO). 

Colombo,  Ceylon 

Colombo  Museum — 

Spolia  Zeylanica.    vii.,26-28(1910-ll). 

Columbus,  Ohio. 

Biological  Club  of  the  Ohio  State  University — 

Ohio  Naturalist,  xi., 1-8(1910-11). 
Ohio  State  University — 

Bulletin,    xiii.,4,  15,  28;  xiv.,6,  7,  18,  2r)(l 908-10). 

Copenhagen. 

Academie  Royale  des  Sciences  et  pes  Lettkes  de  Danemahk. 

Bulletin.    1910,4-6:  1911,1-3(1910-11). 
Kjobenhavns  Universitets  Zoologiske  Museum- 

Danmark-Ekspeditionen  til  Gronlands  Nordostkyst,  1906-08. 
Bind  v.,l-7(  1910-11). 
Naturhistoriske  Forening  I  Kjobenhavn — ■ 

Videnskabelige  Meddelelser  for  Aaret  1910(1911). 

Decatur,  111. 

American  Microscopical  Society- 

Transactions.    xxix.,2;  xxx.,  1-2(1 91 0-11). 

Dublin. 

Royal  Dublin  Society — 

Economic  Proceedings.    ii.,2(1910). 

Scientific   Proceedings.     New    Series,     xii., 30-37;    xiii.,1-10 

(1910-11). 
Index  to  Scientific  Proceedings  ami   Transactions,  1898  1909 
(1910). 
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Royal  Irish  Academy — 

Proceedings.    Section  B.    xxix.,1-6;  xxxi.,4,  5,  14,  22,  37,  38, 
39  Parti.,51-52(1911). 

Edinburgh. 

Royal  Physical  Society  of  Edinburgh — 

Proceedings.  xviii.,3(1911). 
Royal  Society  of  Edinburgh — 

Proceedings,    xxx.,7;  xxxi.,]-4(l  910  1 1 ), 
Transactions,    xliv.,1-2;  xlvii.,3-4(  1910-11). 

Florence. 

SociETA  Entomologica  Italiana — 
Bullettino.    xli.,l-4(  I  911;. 

Frankfurt  am  Main. 

Senckenbergische   Naturforschende   Gesellschaft— 
Abhandlungen.    xxxi.,  1;  xxxiii.,  1-3(1910). 
Bericht,  41*   1910,3-4(1910). 

Freiburg  i.  Br. 

Naturforschende   Gesellschaft    zu    Freiburg   i.   Br. — 

Berichte,  xviii.,2(1911). 

Garrison,  NY. 

American  Naturalist,    xliv.  Nos.527-528;  xlv.  Nos.529-530, 

532-538(1910-11). 

Geneva. 

Societe  de  Physique  d'Historie  Natureli.e  dk  Geneve— 
Compte  Rendu,  xxvii.  1910^8vo.,1910). 
Memoires.    xxxvi.,4;  xxxvii.,l-2(4to.,  1910-1 1 ). 

Genoa 

MusEO  Civico  Di  Storia  Naturale  di  Genova— 
Annali.    Serie  3". Vol.  iv.[xliv.](  1908-09), 

Grahamsto-wrn,  S.  Africa. 

Albany  Museum — 
Records.    ii.,3(1911). 
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Granville,  Ohio. 

Denison  University  Scientific  Association — 

Bulletin  of  the  Scientific  Laboratories.    T.p.  and   Index  fo 
Vols.xi.-xiv.;  xvi.,  pp.I-346(1910-ll ). 

Graz. 

Naturwissenschaftlicher  Verein  f.   Steiermark — 
Mitteilungeii.    xlvii.,  1910(1911). 
Haarlem. 

Societe  Hollandaise  des  Sciences — 

Archives   Neerlandaises.     Serie  ii.  xv.,5— Serie  iii.    A.i.,  1-2 

B.i.,  1-2(1911). 
Dictionary  of  Plant-Names.    By  H.  L.  Gerth   van  Wijk.    2 
vols.(4to.,  1909- 1  Oj.     Published   by  the  Dutch    Society  of 
Sciences. 
Programme  pour  I'Annee  1911. 
Hague. 

Nederlandsche    Entomologische  Vereeniging  — 
Entomologische  Berichten.    Deel  iii., 55-60(1910-1 1). 
Tijdschrift  vuor  Entomologie.    liv.,  1-2(1911). 

Halle. 

Kaiserliche  Deutsche  Akademie  der  Naturforscher— 
Leopoldina.    Heft  xxxvii.-xlvi.(1901 -10). 
Hamburg. 

Xaturwissenschaftlicher  Yeuein  in  Hamburg    - 
Abhandlungen.    xix., 3-5(19 10). 
Verhandlungen.    Dritte  Folge.    xvii.(1910). 
Helder. 

Nederlandsche  Dierkundige   Vereeniging — 
Aanwinsten  der  Bibliotheek,  1908-09(1910). 
Tijd.schrift.    2''«Serie.    xi.,3-4;  xii.,  1(1909-10). 
Helsingfors. 

Societas  Scientiarum  Fennica — 

Acta     xxxviii.,  Minnestal(2);  xl.,7-8(  1 910-1 1). 
Bidrag  till  Kannedom,  lxxii.,2,  4,  5;  Ixxiii.,  1(1910-1 1). 
Meteorologisches  Jahrbuch  fur  Finlande.   Beilage  zum  Jahrg. 

1903;  13and  iv.,  1904;  Band  ix.,Teil  2,  1909(1910-11). 
Oefversigt.    Hi.  1909-10,  Afd.A,  Afd.CX1910). 
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Hobart. 

Department  of  Mines — 

Progress   of    the    Mineral    Industr}'    of   Tasmania    for    the 
Quarters  ending  30th  Septenil)er  and  3 1st  December,  1910; 
31st  March  and  :mh  June,  1911(1910-11). 
Geological  Survey  Bulletins,    Nos.7-9(  1909-1 1 ). 
Royal  Society  of  Tasmania — 

Papers  and  Proceedings,  1 9 1 0(  ?1 91 1 ). 

Honolulu,  T.H. 

Bernice  Pauahi    Bishop   Museum — 
Occasional  Papers.    iv.,4(1910). 

Territory  of  Hawaii:  Board  op  AGuicuLTUREANDFouESTKY- 
Division  of  Forestry :  Botanical  Bulletin.    No.  1(1911). 

Indianopolis,  Ind. 

Indiana  Academy  of  Science — 
Proceedings,  1909(1910) 

Jena. 

Medicinisch-Naturwissenschaftliche  Gesellschaft — 
Jenaische  Zeitschrift.    xlvi.,4-5;  xlvii.,l-3(  1910-11). 

Lansing,  Mich. 

Michigan  Statk  Agricultural  College  Expicrimknt  Station. 
Division  of  Bacteriology  and  Hygiene  -Technical  Bulletin. 
No.5(  1910)— Report  of  the   Bacteriologist(1910).     From 
Dr.  C.  Marshall. 

La  Plata 

Universidad  Nacional  de  la  Plata — 

Revista  del  Museo  de  La  Plata.    xvii.(1910-l  1) — Catologo  de 
la  Secci6n  Antropol6gica(191 1). 

Leipsic 

ZooLOGiscHKK  Anzeiger.   xxxvi.,22-26;  xxxvii.,  1-7, 10-17, 19-26; 
xxxviii.,  1-1 7(19 10-11).      From  the  Fublishers. 

Leyden. 

RlJKS  HerbariUiM — 

Mededeelingen.    1910,1(1911). 
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Liege. 

SociETE  Geologique  de  Belgique 

Annales.    xxxvi.,4;  xxxvii.,  1-3(1 909-10). 
Memoires.    ii.,9,T.p.&c.(4to.,  1910). 

London. 

Board  of  Agriculture  and  Fishkriks  - 

Annual  Report  of  Proceedings  under  Acts  relating  to  Sea- 
Fisheries  for  the  Year  1908(1910). 

Annual  Report  of  Proceedings  under  the  Salmon  and  Fresh- 
water Fisheries  Act  for  the  Year  1909(  1910). 

Journal  of  the  Board  of  Agriculture,    xvii.,8-1 2  and  Supple- 
ment No.o;  xviii,l-7and  Supplement  No.6(  1910-1 1). 

General   Index.    Vols,  i.-x.,  1894-1 904(1909):    Vols,   xi.-xvi., 
1904-1911(1911). 

Leaflets  :  Nos.137,  146,  179,  232,  233,  240-246,  248-255,  257, 
258(1910-11). 
British  Museum  (Natural  History) — 

Catalogue  of  the  Freshwater  Fishes  of  Africa,  Vol.ii.  By G.  A. 
Boulenger(1911);  Catalogue  of  the  Lepidoptera  Phalaense. 
Vol.  X.  Text  and  Plates.  By  Sir  G.  F.  Hampson,  Bart. 
(1910);  Descriptive  Catalogue  of  the  Marine  Reptiles  of 
the  Oxford  Clay.  Part  i.  By  C.  W.  Andrews(4to.,1910) 
— Flora  of  Jamaica.  Vol.  i.  Orchidacese.  By  W.  Fawcett, 
and  A.  B.  Rendle(  1910)— Guide  to  Mr.  Worthington 
Smith's  Drawings  of  Field  and  Cultivated  Mushrooms,  ttc. 
(1910) -Handbook  of  the  Tsetse-Flies[Genus  Glossina]. 
By  E.  E.  Austen(  1911 ) — Monograph  of  the  British  Lichens. 
Partii.  By  A.  L.  Smith(1911). 
Entomological  Society— 

Transactions.    1910(1910-11). 
Geological  Society — 

Charter  and  Bye-Laws,  1  889(Reprint,  1911). 

Geological  Literature  added  to  the  Societ3^'s  Library  during 
the  year  ended  December  31st,  1909(1910). 

List,  March,  1911(1911). 

Quarterly  Journal,    lxvi.,4;  lxvii.,l-2(l 910-11). 
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LiNNEAN  Society — 

Journal.     Botany,    xxxix.,272,  273;  xl.,275(1910-l  1). -Zoo- 

loyy.  XXX., 202;  xxxii.,211(1910-ll). 
List  of  the  Society.    1910-11. 

Proceedings.    122nd  Session(November,  1909-June,  1910). 
Transactions.    Second  Series.    Botany.    vii.,15(1910).     .^ooZ- 
oyy.  x.,10;  xi.,6-7;  xiii.,4;  xiv.,1  (19  10-1 1). 
Royal  Botanic  Gakdens,  Kew — 

Bulletin  of  Miscellaneous  Information,  1907,  1910(1907-10). 
Hooker's    Icones    Plantarum.      Fourth   Series,      x., 2(1 911). 
From  the  Beiitham  IVustees. 
Royal  Microscopical  Society — 

Journal.    1910,0;   1911,1-5(1910-11). 
Royal  Society — 

Philosophical  Transactions.    Series  B.cci.,27b-28  I ;  ccii.,'J82- 

286(1910-11). 
Proceedings.     Series    B.     Ixxxiii.,  561-567;    Ixxxiv.,  568-571 

(1910-11). 
Reports  of  the  Evolution  Committee,  T.p.etc,  Nos.i.-v.,1902- 
09(1910). 
Zoological  Society — 

Abstract  of  Proceedings.    Nos. 85-9  9(1910-11). 
List  of  Fellows,  May,  1910. 
Proceedings.    1910,3-4;   191 1,1-:5(1910-1  1 ). 
Transactions.    xviii.,4-5(  191  1 ). 

Lyons. 

Societe  Botanique  de  Lyon — 
Annales.    xxxiv.,  1909(1  910). 

Madrid. 

Real  Sociedad  Espanola   deHi.storia  Natural — 
Boletin.    x.,7-10;   xi.,  1-7(1910-1 1 ). 
Memorias.    i.,pp.v.-vii., 545-597;  vi.,6(l  910-1 1). 

Magdeburg. 

Museum  f.  Natur-  und  HKiMATKUNDEifec.  in  Magdebukg — 
Abhandlungen  und  Berichte.    ii.,2(1909). 
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Manchester. 

Manchester  Literary  and  Philosophical  Society  - 

Memoirs  and  Proceedings.    1  v.,  1  -2(  1 9 1 1 ). 
Manchester  Museum,  Owens  College — 

Pamphlet:   "General  Statement  of  tlie  work  of  the  Museum" 
(1911). 

Publications  of  the  Manchester  Museum.   Nos.67-71(i910-ll). 

Manila,   P  I 

Bureau  of  Science  of  the  Government  of  the  Philip- 
pine Islands — 

Eighth  and  Ninth  Annual  Reports  of  the  Bureau  of  Science, 
1908-09,  1909-10(1910-11). 

Philippine  Joui'iial  of  Science.  A.(Chemical  and  Geological 
Sciences,  and  the  Industries),  v., 5-6;  vi., 1-3(1910-11)  —  B. 
(Medical  Sciences,,  v.,4-6;  vi.,l-3(1910-ll)—C.(  Botany), 
v., 5-6;  vi.,  1-4(1910-11) — D.(Ethnology,  Anthropology,  and 
General  Biology),  v.,4-6;  vi.,  1-4(1910-11). 
Department  of    the   Interior:    Bureau    of    Forestry— 

Annual  Report  of  the  Director,  1909-10(1910). 

Marseilles. 

Faculte   des    Sciences   de  Marseille — 
Annates.    xix.(l910). 

Melbourne 

Australasian   Journal   of   Pharmacy,    Vols.  xxv.   No  300. 

XX vi., 301-31 1(1910-1 1).     From  the  Publisher. 
Australasian  Ornithologists'  Union — 
Bulletin  No.2(19]l). 
"The  Emu."    x.,3-5;  xi.,  1-2(1910-1 1). 
Commonwealth    of    Australia  :    Minister   of   Trade    and 
Customs  — 
Pamphlet:  " Onchocerca  Gibsoni,  the  Cause  of  Worm-Nodules 
in  Australian  Cattle."     By  J.  A.  Gilruth  and  G.  Sweet. 
With  Notes,  <fec.(8vo.  Sydney,  1911). 
Commonwealth  Bureau  of  Census  and  Statistics — 
Official  Year- Book  of  the  Commonwealth  of  Austx'alia.     No. 4, 
1901-10(1911). 
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Department  of  Agriculture  of  Victoria — 

Journal,    viii.,12;  ix.,l-10(  1910-1 1). 

Report  for  the  Years  1907-10(1910). 
Field  Naturalists'  Club  of  Victoria — 

Victorian  Naturalist,    xxvii.,8-12;  xxviii.,  1-6(1910-11 ). 

Rules,  1905(1911). 
Public  Library,  Museums,  &c.,  of  Victoria — 

Catalogue  of  the  Natural  Science  and  Technical  Periodicals 
in  the  Libraries  in  Melbourne.  By  T.  S.  Hall  and  E.  R. 
Pitt.     Second  Edition(  1 9 1 1 ), 

Report  of  the  Trustees  for  1910(191 1). 
Royal  Society  of  Victoria — 

Proceedings.    New  Series,    xxiii.,2;  xxiv. , 1(191 1). 
University  of  Melbourne — 

Calendar.    1911(1910). 

Mexico. 

Instituto  Geologic©  de  Mexico — 
Boletin.    Num.27(1910j. 
Parergones.    iii. ,6-8(1910-1 1 ). 

Modena. 

La   Nuova  Notarisia — 

Serie  xxii.  Gennaio,  Aprile,  Luglio,  Ottobre,  1911(1911). 
From  the  Editor,  Dr.  G.  B.  De  Toni. 

Monaco. 

Musee  Oceanographique  de  Monaco — 

Bulletin.   vii.Nus.182-190;  viii.,191-217(1910-l  1). 

Montevideo. 

Museo  Nacional  de  Montevideo — 

Anales.  Vol. vii. [Flora  Uruguaya,  Tomo  iv.]Ent.3,pp.  1 29-224; 
Serie  ii.,  Tomo  i.,  Ent.iii.,  pp.  1-95(191 1). 

Montreal. 

Royal  Society  of  Canada — 

Proceedings  and  Transactions.    Third  Series.    iv.,1910(1911). 
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Munich. 

KoNiGLiCHE  Baykkische  Akademie  der  Wissenschaften 

Abhandlungen  der  Math.-physikal.  Classe.    xxiv.,3;  xxv.,4-5 
(1910)  -Supplement  Band  i.T.p.&c;  u.,2A\  iv.,  1-2;  1910-1 1). 
Pamphlet  :   "  Carl  von  Volt  "(4to.  1910). 
Sitzungsberichte  der  Math.-physikal.   Classe.     1910,  5-15  u 
Schlussheft(  1910). 

Nantes. 

Societe  des  Sciences  Naturelles  de  l'Ouest  de  la  Fkance — 
Bulletin.    2'"^Serie.    x.,  1-3(1 911). 

Naples. 

ZooLOGiscHE  Station  zu  Neapel — 

Mittheilungen.    xx.,2(1911). 

NeTV  Haven,  Conn. 

Connecticut  Academy — 

Transactions.    xvi.,pp.247-382,  383-407(1911). 

Ne"w  Orleans. 

LouiSANA  State  Museum — 

Bulletin  No.i.  Natural  History  Survey(1910). 

New  York. 

American  Geographical  Society — 

Bulletin,    xlii.,  10-12;  xliii.,  1  - 1 0(  1 9 1 0- 1  1 ). 
American  Museum  of  Natural  History — 

Annual  Report  [Forty-second]  for  the  Year  19 1  0(  1  9 1 1 ). 

Anthropological  Papers.    v.,2(]910). 

1:5 ulletin.    xxviii.-xxix.  (1910-11). 
New  York  Academy  of  Sciences — 

Annals,    xix.,3;  xx.,1-2;  xxi.,pp.l-10,  11-86(1909-11). 

Norman,  U.S.A. 

State  University  of  Oklahoma — 

Research  Bulletin.    No.4(1910). 

Ottaw^a. 

Geological  Survey  of  Canada — 

Contributions    to    Canadian    Palseontology.      Quarto    Series. 
iii.,5(1910)[No.ll09]. 
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Gkological  Survey  of  Canada  (continued)  ■- 

Publications:  Memoirs,Nos.l-2,4-5, 10[Nos.l09  1,  1093,  1101, 
1110,1173];  No.8-E[No.lll5];  No.l4-N[No.l  143];  No.l2- 
P[No.ll41];  No.l]-T[No.ll39](1910)-  Reports,  Nos.  1064 
with  Map  No.  1 066,  1080  and  1006(in  one)[1910-l  1]  — 
Summary  Report  for  1  910(  1 9 1  1  ([No.  1  1  70]. 

Oxford. 

Radcliffe  Library,    Oxford  University  Museum — 
Catalogue  of  Books  added  during  1910(191 1). 

Palo  Alto,  Cal. 

Leland  Stanford  Junior  University — 

Publications.    University  Series.    Nos.3-4(1910). 

Para,  Brazil. 

MusKU  Goeldi  [Museu  Paraense]  de  Hist.  Nat.  e  Ethnog.— 
Boletim.    vi.,  1909(19 10). 

Paris. 

Journal  de  Conchyliologie.    lviii.,2-4(191 1). 
Museum  d'Histoire  Naturelle — 

Bulletin.    Annee  1910,3-5(1910). 
Societe  Entomologique  de  France — 

Annales.    lxxix.,2  4(1910-11). 
Societe  Zoologique  de  France — 
Memoires     xxii.(1909). 

Perth,  W.A. 

Geological  Survey  of  West  Australia — 
Annual  Progress  Report  for  the  Year  1910(1911). 
Bulletin.    Nos.39,  41(1910-1 1 ). 

Government  Statistician,  West  Australia — 

Monthly  Statistical  Abstract.  1910,Nos.l  25-127;  1911, Nos. 
128-136(1910-11). 

Philadelphia. 

Academy  of  Natural  Sciences — 

Proceedings,    lxii.,3;  lxiii.,1  (1910-1 1 ). 
American   Philosophical   Society — 

Proceedings,    xlix  ,  195-1  97;  1,198(1910-11). 
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University  of  Pennsylvania- - 
Contributions  from  the  Zoological   Laboratory  for  1910-11. 
xvi.(1911). 
Zoological   Society  of  Philadelphia — 
Thirty-ninth    Annual    Report    of    the    Board  of    Directors, 
April,  1911(1911). 

Pietermaritzburg. 

Natal  Government  Museum — 
Annals.    ii.,2(1910). 

Catalogue  of  a  Collection  of  Rocks  and  Minerals  from  Natal, 
&c.(1909). 

Portici. 

Laboratorio  di  Zoologia  Generale  e  Agraria  dklla  R. 
Scuola   Superiore   d'Agricoltura    in   Portici — 
Bolletino.    v.(191l). 

Prague. 

Societas  Entomologica  Bohemia — 
Acta,    vii.,3-4;  viii.,l(1910-l  1). 

Pusa,  India. 

Agricultural  Research  Institute — 

Agricultural  Journal  of  India,    v.,4;  vi.,  1(1910-11). 
Bulletin.    Nos.l  9-20(1910). 

Memoirs  of  the  Department  of  Agriculture  in  India.  Botan- 
ical Series.  iii.,6;  iv.,  1(1  910-1 1)— Report  of  the  Agricul- 
tural Research  Institute,  1 909-10(1910)— Report  on  the 
Progress  of  Agriculture  in  India  for  1909-10(1911). 

Richmond,  N.S.W. 

Hawkesbury  Agricultural  College — 
H.  A.  C.  Journal,    vii.,12;  viii.,l-l  1(1910-1 1). 

Rochester,  N.Y. 

Rochestek  Academy  of  Science  — 

Proceedings.  iv.,pp.233-241  (contents, ifec.;;v., pp.  1-38(1  910-11). 
St.  Louis. 

Academy  of  Science,  St.  Louis — 

Transactions,    xviii.,2-6;  xix.,l-10(1909-10). 
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Missouri  Botanical  Garden — 

Twenty-first,  Annual  lleport,  1910(1910). 

St.  Petersburg. 

Academie  Imperiale  des  Sciences — 

Annuaire  du   Musee  Zoologique.    1910,  xv., 4;   191 1,  xvi.,1-2 

(1910-11). 
Bulletin.     5"'«.Serie.    xv.,4(1910)— G-^Serie.    1910,   12,   14-18; 
1911,1-13(1910-11). 
CoMTTE  Geologique  (Institut  des  Mines) — 
Bulletins,    xxviii.,9-10;  xxix.,  1-1 0(1 909-10). 
Memoires.     Nouvelle   Serie.     Livraisons  53-57,  59-60,  66,  68 
(1910-11). 
Russisch-Kaiserliche  Mineralogische  Gesellschaft — 
Verhandlungen.    Zweite  Serie.    xlvi.,2(1908). 

SOCIKTAS  ENTOMOr.OGICA   RoSSICA 

Horse  ICntomologicse.    xxxix.(1910). 

Revue  Russe  d'Entomologie.    x.,3-4;  xi.,l(19  1 0-1 1 ). 

San  Francisco. 

California  Academy  of  Natural  Sciences — 
Proceedings.    Fourth  Series.    i.,pp.7-288(  1911). 

Santiago  de  Chile. 

MusEo  Nacional  de  Chile — 
Boletin.    ii.,2(1910). 

SOCIETE   SCIENTIFIQUE  DU    ChILI 

Actes.    xix.,  1-5(1 909). 

Stockholm. 

Entomologiska   Forenincen    i    Stockholm — 
Entomologisk  Tidskrift.    xxxi.,  1-4(1  910). 

KONGL.    SVENSKA   VeTENSKAPS- AkaDEMIE  — 

Arkiv  tBofanik.  x.,  1(19  10).— AVmi.  iii.,6;  iv.,  I  (1910-1 1  ).-■ 
Mnthemdtik,  Asironomi  och  Fysik.  \\., 2-.S(  1  9  1 0). — Zoologi. 
vii.,l(1911). 

Arsbok  1910  Bilaga  2-3(1910). 

Handlingar,  N.F.    xlv.,8-12;  xlvi.,l-3(1910). 

HI 
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KoNGL.  SvKNSKA  Vrtenskaps-Akademik  (continued) — 

Kongliga  Svenska  Fregatten  Eugenics  Resa  omkring  Jorden, 
1851-53.     Botanik,   iii.[Haft   15];    Zoologi,  vii.[Haft    16: 
Sluthafte].    T.p.&c.(1910). 
Les  Prix  Nobel  en  1908(1909). 

Stuttgart. 

Verein  f.    vaterlaendische  Naturkunde   in  Wuerttem- 

EERG 

Jahreshefte.  Ixvi.  Jahrgang  nebst  eine  Beilage(i910). 

Suva,  Fiji. 

Government  Printer — 

Peport  on  the  Rocks  of  Vitilevu  and  Vanualevu.  By  N.  D. 
Cochrane,  Government  Mining  Adviser(Legislative  Council 
Paper,  No.  1 5,  1911). 

Sydney,  N.S.W. 

AQUAItlUM  SOCIKIY  OF  NeW  SoUTH   WaLES — 

"The  Aquarium  in  Australia."  No.l(1911). 
Australian  Museum — 
Memoir  iv.,  13- 15(19 II). 
Records,    viii.,2;  ix.,2(1911). 
Special  Catalogue  No.i.    iii.,  1  -3(  1  91 1 ). 
Botanic  Gardens  and  Domains,  Sydney — 
Annual  Report  for  1909(1910). 
Critical  Revision  of  the  Genus  Eucalyptus.    ii.,2-3(19!0-li). 

By  J.  H.  Maiden,  Government  Botanist,  &c. 
Illustrations    of    New   South   Wales  Plants  not  previously 
depicted.     Parts  ii.-iii.  (4to.,  1908-11). 
Bureau  of   Statistics — 

Official  Year-Book  of  New  South  Wales,  1  909-10,Parts  3-16; 
191  l,Part  1(1910-11). 
Department  of  Agriculture,  N.S.W. — 

Agricultural  Gazette   of  New  South  Wales,    xxi.,12;  xxii., 

1-11(1910-11). 
List  of  Publications,  March,  1911. 
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Department  of  Agriculture,  Forest  Branch,  N.S.W. — 

Forest  Flora   of    New  South   Wales.      By   J.    H.    Maiden, 
Government  Botanist,  &c.    v.,2-5(  1910-1 1 ). 

Report  of  the  Forestry  Branch  for  the  Year  ended  30th 
June,  1910(1911). 
Department  of  Mines — 

Annual  Report  of  the  Department  of  Mines  for  1910(1911). 

Mineral  Resources.    Nos.l3-14(1910-l  1). 
Depaktmknt  of  Public  Instruction  — 

Public  Instruction  Gazette  of  New  South  Wales,  1911,  Part 
1(1911). 
Department  of  Public  Instruction:  Teachers' College — 

liecords  of  the  Education  Society.    Nos.  1-6,9-10(1909-1 1). 
Department  of  Public  Instruction:   Technical  Educa- 
CATioN   Branch — 

Technical   Education   Series,  No.  17.    Guide  to  the   Techno- 
logical Museum(  1910). 

Technical  Gazette  of  New  South  Wales,  i.,  1-2(1911). 
Harrington's  Photographic  Journal.    xix.,Nos.223;  xx.,225- 

234(1910-11).     From  the  Publishers. 
Institution  of  Surveyors,  New  South  Walks  — 

"The  Surveyor."    xxiii.,11-12;  xxiv.,l-10(1910-ll). 
New  South  'V\^ales  Naturalists'  Club — 

"Australian  Naturalist."    ii.,4-8(1910-ll). 
Public  Library  of  New  South  Wales — 

Report  of  the  Trustees  for  the  Year  1910(1911). 
Royal  Anthropological  Society  of  Australasia — 

"Science  of  Man"  N.S.    xii.,9-12;  xiii., 1,3-7(1911). 
Royal  Society  of  New  South  Wales — 

Journal  and  Proceedings.   xJiv.,2-4;  xlv., 1(1910-11). 
University  of  Sydney — ■ 

Calendar,  1911(1911). 

Tokyo. 

Impkiual  University  of  Tokyo  — 
Calendar,  1909-10(1910). 
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College  of  Science,  Imperial  University  of  Tokyo- 
Journal.    xxvii.,  15-20;  xxviii.;  xxxi.(  1 910-1 1 ). 

Tokyo  Zoological  Society — 

Annotationes  Zoologicse  Japonenses.    vii., 4-5(1910-11). 

Toronto. 

Canadian  Institute — 
Transactions.     ix.,l(19lO). 

Tuuis. 

Institut  Pasteur  de  Tunis — 

Archives.     1910,4;  1911,1-3(1910-11). 

Turin. 

MUSEO  Dl  ZOOLOGIA,  &C.,  DELLA  R.    UnIVERSITA  DI   ToRINO. 

Bollettino.    xxv.,Nos.616-633(1910). 

Upsal. 

KoNGL.   Universitets-Bibliotheket  I  Upsal 

Bref  och  Skrifvelser  af  och  till  Carl  von  Linne  med  Under 
stod  af  Svenska  Staten  utgifna  af  Upsala  Universitet. 
ForstaAfdel.jDel  v.(1911).  — Akademische  Abhandlungvon 
A.Roman["Ichneumonidenausdem  Sarek-Gebirge."  1909]. 
—  Academical  Dissertation  by  A.  Geijer["  Ceology  of  the 
Kiruna  District,  Lapland,"  Ko.2;  1910]. 

Rf.GIA   SoCIETAS  SciENTIAIiUM  UpsALIENSIS — 

Pamphlet  :  "  Till  Kungl.  Vetenskaps-Societeten  i  Uppsala 
vid  dess  200-Arsjubil8eum  af  Uppsala  Universitet  den  19 
November,  1910  "(4to.,  1910). 

Vienna. 

K.  K.  Naturhistorisches  Hofmuseum  in  Wien — 

Annalen.    xxiii.,3-4;   xxiv., 1-4(1909-11). 
K.  K.    Zoologisch-botanische  Gesellschaft — 

Verhandlungen.    lx.,7-10i  lxi.,l-6(1910-ll). 

Washington,  D.C 

Bureau  of  American  Ethnology — 
Bulletin.    Nos.30  Pt.ii.,  37,  40  Pt.i.,  43,  45,  49,  50(1910-11.) 
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Carnegie  Institution  of  Washington — 

Department  of  Experimental  Evolution  :  Annual  Report  of 
the  Director,  1910[Report  from  Year- Book  No.9]. 
Smithsonian  Institution  — 

Annual  Report  of  the  IJoard  of  Regents  for  the  Year  ending 
June  30th,  1909(1910). 

U.  S.  Department  of  Agriculture — 

Bureau  of  Animal  Industry.  Bulletin,  Nos.39  Parts  xiv., 
xix.,  XX.,  xxvi.-xxxii.,  124,  125  Pt.  1.(1906-10). 

Bureau  of  Biological  Survey.  JiuUetin,  Nos.31,  34,  35(1910). 
Circular,  Nos.74-75(1910). 

Bureau  of  Chemistry.    Circular,  Nos.56,  58-60(1910). 

Bureau  of  Entomoloijy.  Bulletin,  Nos.64,  Pt.ix.(  contents,  Ac. ), 
75(contents,&c.),  80  Pts.vi.-viii.,82Pts.vi.-vii.,  SS.Pts.i.,  iv., 
vii.(contents,&c.),  86,88,90  Pts.i.-iii.,  91, 93, 94  Pt.i.,  95  Pts. 
i.-ii.,  96  Pts.i.-iii.,  97  Pts.i.-iii.,  99  Pt.i. (1910-11)  Circular, 
Nos.122,  123,  125,  127-142(1910-11)  Report  of  the  Ento- 
mologist for  1910(1911)-Technical  Series,  No.  16  Pt.iv., 
19  Pt.iii.,  20  Pts.i.-iv.,  21(1910-11). 

Bureau  of  Plant  Industry.  Bulletin,  Nos.171,  172,  178,  ISO- 
ISO,  190,  191(1910) -Circular,  Nos.60-61(1910). 

Bureau  of  Soils.    I5ulletin,  Nos.67,  69,  70,  72(1910). 

Farmers'  Bulletin,  Nos.401-402,  404,  406,  408,  409,  411-413, 
415,-^17,-118,  444,459(1910-11). 

Forest  Service.  Bulletin,  No.81(1910) — Circular,  Nos.59(?-.^, 
169,  171,178,  180,  181(1907-10). 

Office  of  Experiment  Stations.  Bulletir,  Nos.227-228(1910)  — 
Circular,  Nos.98,102(1910)-  Experiment  Station  Record, 
xxii.,7-8  and  Index  No.l;  xxiii.,1-2,  5(1910). 

Office  of  Public  Roads.    Circular,  No.92(1910). 

Office  of  the  Secretary.    Circular,  No.37(  1911). 

Year-Book,  1910(1911) — Year-Book  Separates,  Nos.531,  537 
(1911). 

U.  S.  Geological  Survey — 

Bulletin.  Nos.381,  425-427,  429-430,  432-447,  453,465(1910- 
11). 
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U.S.  Geological  Survey  (continued) — 

Professional  Papers.    Nos.68,72(1910-ll). 

Thirty-first  Annual  Report  for  Year  ending  June  30th,  1910 
(1910). 

Water  Supply  and  Irrigation  Papers.    N..S.237, 239-240,  246- 
247,  250-251,  253-255,  257,258,260,262,264,270(1910-11). 
U.  S.  National  Museum — 

Annual  Report  for  Year  ending  June  30th,  1910(1911). 

Bulletin.    Nos.71  Pts.i-ii.,  73-75(1910-11). 

Contributions  from  the  U.S.  National  Herbarium,    xiii.,3-9; 
xiv.,1-2;  xv.(1910-ll). 

Proceedings,    xxxvii.-xxxviii. (1910-11). 
Washington  Academy  of  Sciences — 

Journal,    i.,  1-3(1 911). 

Proceedings.    xii.(19lO). 

Wellington,  NZ. 

Department  of  Lands  and  Survey- - 

C.13.    Report  on  the  Dune- Areas  of   New  Zealand  :   their 
Geology,    Botany,    and    Reclamation.       By    L.    Cockayne, 
Ph.D.,  F.L.S.(1911). 
New  Zealand  Institute — 

Transactions  and  Proceedings,    xliii  ,1910(1911). 

private  donors. 

Distant,  W.  L.,  London.  — Six  Separates:  (^«J" Australian  Cica- 
didse,  with  liemarks  on  some  recent  Disputation";  (by  On 
some  recent  Rhynchotal  Criticism  "[Ann.  Soc.  Ent.  Belgique, 
liv.,  lv.,1910-llj  — ("c-rf;  "Rhynchotal  Notes,  No.lii.,  Parts 
2-3";  (ey  Rhynchota  from  the  Aru  Islands";  (//'Rhynchota 
from  the  Solomon  Islands[Ann.  Mag.  Nat.Hist'S),  vi.,  viii., 
1910-11]. 

Froggatt,  W.  W.,  F.L.S.,  Sydney — Six  Separates  and  three 
Pamphlets[  Miscellaneous  Publications  of  the  Department  of 
Agriculture  of  New  South  Wales,  Nos.1221, 1327,1331, 1372, 
1386,1408(1909-11);  Farmers' Bulletin,  Nos.2-1  and  34(1910); 
Science  Bulletin,  No.2(1911)]. 
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Henkikskn,  G.,  Bergen — One  Pamphlet  :  "  Geological  Notes  " 
(Christiania,  1910). 

Janet,  C,  Voisinlieu  pres  Beauvais(Oise) — Two  Pamphlets  :  (a) 
"Sur  la  Morphologic  de  I'lusecte"';  (h/'Sur  I'Ontog^nese  de 
l'Insecte[F.27-28  :  Limoge.s(1909)]. 

Roth,  Dr.  W.  E.,  Pomeroon  River,  British  Guiana— One  Sepa- 
rate :  "  Some  Technical  Notes  from  the  Pomeroon  District, 
British  Guiana."'  Part  ii.[Journ.  R.  Anthropol.  Inst.,  xl., 
1910]. 

Sekgeevsky,  N.  D.,  St.  Petersburg —One  Pamphlet:   "Finland, 
the  Question  of  Autonomy  and  Fundamental  Laws. "(London, 
1911;[Translated   and   presented   by   V.  E.  Marsden,   M.A., 
St.  Petersburg]. 

Smith,  E.  A.,  I.S.O.,  F.Z.S.,  London— Seven  Separates:  (a/^Con- 
chological  Notes";  (6/' Note  on  the  Animal  of  the  Genus 
Cleopatra";  (c)  '  Collation  of  Chenu's  Illustrations  Conchy- 
liologiques"(by  C.  D.  Sherborn  and  E.  A.  Smith);  (^o?/'Recent 
Species  of  Vulsella'';  ('e/'New  Species  of  Phasianella  from  S. 
Africa";  f^'/' Marine  Shells  from  Christmas  Island "[Proc. 
Malacol.  Soc.  ix.,1910-11];  (y^On  S.  African  Marine  Mol- 
lusca,"  &c.[Ann.  Natal  Mus.  ii.,1910]. 

Smith,  R.  Gkrig-,  D.Sc,  Sydney — Pamphlet:  "Northumberland 
Sea-Fisheries  Committee,  Report  on  the  Scientific  Investiga- 
tions for  1910,  and  to  June,  19H"( Newcastle-upon-Tyne, 
1911). 

Stead,  D.  G.,  Sydney— Pamphlet :  "A  few  Facts  about  the 
Fisheries  of  New  South  Wales  "(Sydney,  1911). 

Stkel,  T.,  F.L.S.,  Sydney— Pamphlet  :  "The  Northern  Territory 
of  S.  Australia:  Annual  Report  of  the  Government  Resident, 
with  Report  by  Rev.  J.  E.  Tenison- Woods,  on  the  Geology 
of  the  Territory  "(Adelaide,  1888)— Four  Pamphlets  by  Prof. 
F.  Silvestri  :  ('a^"Note  Diplopodologiche"[Boll.  Mus.  Zool. 
&c.  R.  Univ.  di  Torino,  xviii.,1903);  f6/' Matetiali  per  lo 
Studio  dei  Tisanuri,  vi.-vii."[Redia,  ii.,1904:];  fcj"  Ueber  die 
Projapygiden  und  einigeJapyx-Arten"[Zool.  Anzeiger,xxviii., 
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1905];  (d)  "Contributo  alia  conoscenza  dei  Machilidce  dell' 
America  Settentrionale[Boll.  Lab.  Zool.,  R.  Scuola  d'Agric. 
ill  Portici,  v.  Agt)sto,  1911]  One  Centennial  Exhibition 
Pamplilet(Mel bourne,  1888)  :  "Queensland,  A  Sketch,"  by 
H.  C.  Luck  —Pamphlet ;  "  Catalogue  of  the  Indigenous 
Woods  in  the  Queensland  Court,  Colonial  and  Indian  Ex 
liibition  of  1886,"  by  F.  M.  Bailey(  1886)— Transactions  of 
the  Queensland  Acclimatisation  Society,  Vol.i.,  Part  2(1893). 


[Printed  off  11th    May.   1912.] 
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(a) GENERAL  INDEX. 


Acacia-seeds,   Distribution    of    Ni- 
trogen in,  97. 

Address  of  the  President  (C.  Med- 
ley), March  29th,  1911,  1-39. 

AflSnities  of  Cvciiolestes  (R.  Broom), 
315. 

Agricere  and  Bacterio-toxins  of 
Soil,  679. 

Alga,  retiforra.  ...  See  Exhibits 
(Whitelegge,    T.). 

Algae,  marine.  Gases  present  in  the 
Floats   (Vesicles)   of,  626. 

Amycteridoi  of  the  "Voyage  de 
I'Astrolabe,  1835,"  141. 

Announcements :  Alteration  of 
time  of  Meetings,  81 — Anton 
Dohrn  Memorial  Fund,  304 — 
Citizens'  Meeting  to  further  the 
interests  of  the  Mawson  Ant- 
arctic Expedition,  155 — Elec- 
tions, 39,  81— Fellowships,  605, 
632 — I'rof.  David's  lecture  on 
Antarctica,  155 — Proposed  re- 
servation of  portion  of  Kanga- 
roo Island,  in  the  interests  of 
the  fauna  and  flora,  155. 

Apple  (Pome),  Fil)ro-vascular  Sys- 
tem of,  613. 

Apples  affected  with  Bitter  Pit. 
Sec  Exhibits  (Smith,  R.  Greig), 
158. 

"Astrolabe,"  Amycteridcc  of  the 
Voyage  de  1',  141. 

Afylosio  (jrandiflora.  See  Exhibits 
(Cheel,  E.). 

Australian  Alps,  Grass  from  the. 
See  Exhibits  (Turner,   F.). 

Axe-head,  Aboriginal  stone.  See 
Exhibits  (Cleland,   J.   B.),  425. 

Ba  River,  Fiji,  freshwater  Ship- 
worm  from.  See  Exhibits  (Steel, 
T.). 

Bacterio-toxins  and  Agricere  of 
Soil,   679. 


Badge  for  field-Botanists.  See  Ex- 
hibits (Miss  Hvnes),  156. 

Baker  (R.  T.).     See  Exhibits. 

Balance  Sheet,   1910,  40. 

Ball,  Algal.  See  Exhibits  (Chap- 
man, H.  G.). 

Mulga.    See  Exhibits  (Havi- 

land,  F.  E.). 

Balloon-weed.  See  Exhibits  (Stead, 
D.  G.). 

Balmoral  Beach,  fibre-ball  from. 
See  Exhibits  (Chapman,  H.  G.). 

Bear,  Native.  See  I]xhibits(White, 
H.L.). 

Beaumont  (Miss  H.).  Elected  a 
Member,    155. 

Bees  of  the  Solomon  Islands,  160. 

Beetles,  earthen  egg-cases  of  Sca- 
rabeid.  See  Exhibits  (Froggatt, 
W.  W.). 

Bickford  (E.  I.).  Elected  a  Mem- 
ber,  347. 

Remarks  on  the  need  for  the 

protection  of  the  fauna  and 
flora  of  West  Australia,  505. 

.     See  Exhibits. 


Birds,  Cestodes  of,  58. 

.    See      Exhibits   (Harrison, 

L.  ;  Hull,  A.  F.  B.  ;  North,  A. 
J.). 

Bitter  Pit  of  Apples.  See  Exhibits 
(Smith,  R.  Greig). 

Bladder- weed.  .S'ee  Exhibits(Stead, 
D.  G.). 

Blood,  Contribution  to  a  Know- 
ledge of  the  Chemistry  of.  No.  i. , 
307. 

Brachvrhiton  hvbrid  flowering. 
.See  "Exhibits  (Cheel,  E.). 

Broom  (R.).  On  the  Affinities  of 
Ccenolestes  [M.\rsupi.\lia],  315. 

Browne  (W.  R.).  Elected  a  Mem- 
ber, 81. 

Bubl)le-weed.  .S'ee  Exhibits  (Stead, 
D.    G.). 
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Burragorang,  flora.  See  Camden 
to  Burragorang,  flora,  541. 

Butter-fish.  See  Exhibits  (Stead, 
D.  G.). 


Cabbage  Tree  Island.  See  Ex- 
hibits (Hull,  A.  B.   F.). 

Ccenolestes,  Afiinities  of,  315. 

Cambage  (R.  H.).       Notes  on  the 
Native    Flora    of     New      South 
Wales.     Part   viii.      Camden  to 
Burragorang     and     Mount     We- 
rong,  541. 

Camden  to  Burragorang  and  Mt. 
Werong,  flora  of,  541. 

Cameron  (P.).  On  a  collection  of 
Parasitic  Hymenoptera  (chiefly 
bred)  made  by  Mr.  W.  W.  Frog- 
gatt,  F.L.S.,  in  New  South 
Wales,  with  Descriptions  of  new 
Genera  and  Species.  Parts  i.-ii., 
333,  636. 

.     On    Parasitic    Hymenoj)- 

tera  from  the  Solomon  Islands, 
collected  by  Mr.  W.  W.  Frog- 
gatt,  F.L.S.,  349. 

Campbell  (J.  H.).  Re-elected  Hon. 
Treasurer,  81. 

Carne   (W.  M.).     See  Exhibits. 

Carter  (H.  J.).  Revision  of  Ftero- 
helaus  (contd.)  and  of  Saragus; 
with  Descriptions  of  new  Species 
of  Australian  Tenebrionidcc,  179. 

Cerceris,  Revision  of  the  Austral- 
ian Species  of,  664. 

Cestodes,  new  Species  of  Avian, 
58. 

Chapman  (H.  G.).  Remarks  on 
the  food-value  of  milk  contain- 
ing less  than  8-5  per  cent,  solids 
not  fat,   83. 

■ .     See  Exhibits. 

Cheel  (E.).     See  Exhibits. 

Chemistry  of  Blood,  Contribution 
to  a   Knowledge  of,  307. 

Christmas  Tree  of  West  Australia. 
See  Exhibits  (Bickford,  E.  I.). 

Chrvsalides,  remarkable.  See  Ex- 
hibits (D'Ombrain,  E.  A.). 

Cleland  (J.  B.).  Remarks  on  the 
nesting  of  the  White-bellied  Sea- 
eagle,  near  Sydney,  425. 

.    See  Exhibits. 


Cleland  (J.  B.)  and  Johnston  (T. 
H.).  The  Rceviatozoa  of  Aus- 
tralian Reptilia,    No.  ii.,  479 

Clements  (F.  M.).  Elected  a  Mem- 
ber, 423. 

Cobar  District,  Notes  on  the  Indi- 
genous Plants  in  the^  507. 

Cockerell  (T.  D.  A.).  The  Bees  of 
the  Solomon  Islands,  160. 

Coleoptera,  Descriptions  of  new 
Species  of  Australian,  426. 

Coles  (C).  Elected  a  Member, 
504. 

Collection  of  Parasitic  Hymenop- 
tera from  New  South  Wales,  de- 
scribed, 333,  636. 

Contribution  to  our  Knowledge  of 
the  Chemistry  of  Blood,  No.  i., 
307. 

Contributions  to  our  Knowledge  of 
Soil-Fertility,  No.  ii.,  479;  No. 
iii.,   609;  No.  iv.,   679. 

Cordulephya,  on  the  Genus,  388. 

Corduliincc,  Further  Notes  on 
some  rare  Australian,  366. 

Correa  Lawreuciana.  See  Exhibits 
(Cheel,  E.). 

Cotton  (L.  A.).  Reappointment  to 
a  Linnean  Macleay  Fellowship, 
3 — Resume  of  year's  work,  6 — 
Retirement  from  Fellowship,  3. 

Couch,  Blue,  506— Exotic  Blue 
Couch,  506. 

Cronulla  Beach,  stone  axe-head 
from.  See  Exhibits  (Cleland,  J. 
B.). 

Crustacean,  a  rare  phyllopod  (Aj)us 
sp.).  See  Exhibits  (Carne,  W. 
M.,   and  Musson,  C.  T.). 

Cuckoo,  Fan-tailed,  from  Lord 
Howe  Island.  See  Exhibits 
(North,  A.  J.). 

David  (T.  W.  E.).  Re-elected  to 
Council,  39. 

Deane  (H.).  Re-elected  to  Council, 
39. 

Description  of  a  new  Lac-Coccid 
from  New  South  Wales,  154. 

Descriptions  of  new  Genera  and 
Species  of  Parasitic  Hymenop- 
tera from  New  South  Wales,  333. 

• of  new  Species  of :  Aus- 
tralian     Coleoptera,    426 — Aus- 
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tralian  (Jorduliincc,  366— Genus 
Diphlcbia,  584 — Australian  Tene- 
brionidcc,  179. 

Determination  of  Rhizobia  in  the 
Soil,  492. 

Diagrams,  botanical.  Sec  Exhibits 
(Miss  S.  Hynes). 

Dioccism,  variable,  in  nttospurum 
undulatum,  329. 

Diphlcbia,  on  the  Genus;  with 
Descriptions  of  new  Species  and 
Life-histories,  584. 

Distribution  of  Nitrogen  in  Aca- 
cia Seeds,  97. 

Dodd  (S.).  Elected  a  Member, 
155. 

D'Oml)rain  (E.  A.).  Elected  a 
Member,  81. 

■ — .     Sec  Exhibits. 

Donations  and  Exchanges,  44,  81, 
156,  304,  347,  423,  504,  605,  632 
For  the  period,  Novem- 
ber, 1910,  to  November,  1911, 
702. 

Douglas  Park  plants.   See  Exhibits 
(Hamilton,  A.  A.). 

Drainage,  A  Studv  of  Marginal, 
13. 

Dromedarv  Mountain,  Cnrrea 
from.     Sec  Exhibits  (Cheel,  E.). 

Dumolo  (Miss  H.).  Elected  a 
Member,  155. 

Dun  (W.  S.).  Re-elected  to  Coun- 
cil, 39. 


Egg  of  Mallee  Hen.     See  Exhibits 

(Haviland,  F.  E.). 
of     White-winged 


Exchanges.       Sec    Donations    and 

Exchanges. 
Exhibits :  — 

Baker  (R.  T.).  Specimens  of  a 
fungus  (Fovics)  growing  on 
Forest  Oak  Props  in  a  coal- 
mine, 504 — Of  rare  species  of 
I'er.soonia,  306 — Of  the  re- 
markable bark  of  Melaleuca 
bractcata,  504. 

Bickford  (E.  I.).  Flowering 
specimen  of  Christmas-Tree  of 
West  Australia  {Nuytsia  flori- 
bundn),   634. 

Carne  (W.   M.)  and  Mus.son   (C. 
T.). — A  rare  phyllopod  crusta- 
cean    {Apits    sp.),    from   Rich- 
mond, N.S.W.,  159. 
Cliapman    (H.     G.).       A     marine 
from      Balmoral 


Petrel. 
F.   B.) 
Beetles. 


Sec  Exhibits  (Hull,  A. 

Egg-Cases    of    Scarabeid 
Sec  Exhibits  (Froggatt,  W.  W.). 

Eggs  of  undetermined  insects. 
See  Exhibits  (D'Ombrain,  E. 
A.). 

Elections — Audi  tor, 39 — Council,  39 
— Hon.  Treasurer,  81 — Linnean 
Macleay  Fellows,  1911-12,  3— 
New  Members,  81,  L55,  304, 
347^  423,  504— President,  39^ 
— Vice-Presidents,  81. 

Entozoa  of  Monotremata  and  Aus- 
tralian Marsupialia,  No.  ii.,  47. 

.      See   Exhibits   (Johnston, 

T.  H.). 


algal      ball 
Beach,   425. 
Cheel  (E.).     A 
of   a   hybrid 
snudl  log    of 
nana,    635; 


flowering  branch 
Brachychiton  ;  a 
Correa.  Lawren- 
and  [for  Mr. 
Maiden]  drawings  of,  and  a 
Note  on  two  grasses,  634 — 
A  grass  (Digitaria)  from 
Parsley  Bay,  424  —  English 
primroses  with  phyllodic  se- 
pals, 505— Fungi,  606;  Suc- 
ker-branches of  Peach  affect- 
ed^with  "Poach  Leaf  Curl," 
607  —  Remarkable  plants; 
Solanaceous  plants  unaffected 
by  potato-blight,  though  ex- 
posed to  infection,  158 — 
Specimens  of  Atylosia  and 
Stizolobium ;  an  original 
specimen  of  rersoonia  media, 
347-348 — Specimens  of  West 
Australian  species  of  Fer- 
soonia;  A  fresh  flowering 
spocinien  of  the  West  Austra- 
lian   Wax-plant;  Specimens  of 


of     Persoonia, 

Mosquito-larvse 

Kosciusko ;    and 

stone    axe-head 


rare     species 

305-306. 
Cleland  (J.  B.). 

from    Mount 

an  aboriginal 

from  Cronulla,  424-425. 
D'Ombrain  (E.  A.).   Chrysalides, 

and  eggs  of  insects,  425. 
Fletcher  (J.   J.).      [For  W.    M. 

Carne  and  C.   T.  Musson]    A 


IV. 


INDEX. 


Exhibits  :  — 

rare  phyllopod  crustacean,  159 
— Specimens  of  rare  species  of 
L'ersoonia,  306. 

Froggatt  (W.  W.).  A  large, 
wingless  grasshopper,  159 — 
Earthen  egg-cases  of  Scara- 
beid  Beetles,  348 — Living  lar- 
val stages  of  the  Grreat  Leaf- 
insect  of  Ceylon,  635 — Named 
Australian  Biting-fiies  506 — 
Specimens  of  the  Kurrajong 
Star-psylla,  and  of  parasite 
Hymenoptera,  305 — Specimens 
illustrating  the  life-history  of 
a  weevil  destructive  to  Pine- 
trees,   608. 

Gurney  (W.  B.).  Specimens  il- 
lustrating the  life-history  of 
an  indigenous  parasite  of 
Fruit-flies,  304. 

Hamilton  (A.  A.).  Two  grasses, 
347 — Unrecorded  plants  col- 
lected at  Douglas  Park,  N. 
S.  W.,  83. 

Harrison  (L.).  Photographs  of 
Yellow-breasted  Robin  and 
White-shafted  Fantail,347— A 
skin  of  the  Cape  Petrel,  and 
Mallophagan  parasites  there- 
from, 633. 

Haviland  (F.  E.).  A  Mulga-ball 
from  the  intestine  of  a  sheep  ; 
and  an  egg  of  the  Mallee-hen, 
634. 

Hull  (A.F.B.).  An  egg  and  nest- 
lings of  the  White  -wiueed  Pet- 
rel, from  Cabbage  Tree  Island, 
82— [For  Mr.  L.  Harrison]  A 
skin  of  the  Cape  Petrel,  and 
Mallophagan  parasites  there- 
from, 633. 

Hynes  (Miss  S.).  Botanical  dia- 
grams for  use  in  schools  ;  and 
a  badge  for  field-botanists, 156. 

Johnston  (T.  H.).  Australian 
Entozoa,  157— Fungus-smitten 
plants,  83. 

Le  Souef  (A.  S.).  The  skin  of  a 
very  dark  specimen  of  the 
Vulpine  Phalanger  from  West 
Australia,  425. 
McCulloch(A.R.).  Fishes,  rare  or 
unrecorded,  from  Manilla  and 


Exhibits  :  — 

Clifton,  N.S.W.,  and  a  drawing 
of  an  overlooked  Port  Jackson 
fish  (Schurtfi'd  scald  njiiiniis 
Steindachner),  82  ;  from  Murray 
Island,  305,  347,  423,  606;  from 
Dunk  and  Masthead  Islands, 606. 

Maiden  (J.  H.).  Drawing  and 
specimens  of  a  Tasmanian  sap- 
rophyte (N.O.  Burvmnmacexr), 
607 — Drawing  of  two  Couch 
grasses,  one  previously  unre- 
corded, 634. 

Musson  (C.T.)  and  Carne  (W.M.j. 
A  rare  phyllopod  crustacean 
from  Richmond,  N.S.W.,  159. 

North  (A.  J.).  Birds:  Stone  Run- 
ner from  Leigh's  Creek,  44  ;  Pet- 
rels from  Lord  Howe  and  South 
Solitary  Islands,  84;  A  small 
race  of  the  Laughing  Jackass 
from  the  Jardine  River,  159 ; 
Plumed  Bronze-wing  Pigeons 
from  various  localities,  and  a 
Fan-tailed  Cuckoo  from  Lord 
Howe  Island,  305. 

Petrie  (J.  M.).  [For  Dr.  H.  G. 
Chapman]  A  marine  algal  ball 
from  Balmoral  Beach,  425 — De- 
monstration of  Guignard's  new 
method  of  detecting  hydrocyanic 
acid  compounds  in  plants,  635. 

Smith  (R.  Greig).  Apples  affected 
with   Bitter  Pit,   158. 

Stead  (D.  G.).  Fishes:  photograph 
of  a  Sail-Fish  caught  at  Port 
Stephens,  and  a  living  Butter- 
Fish,  44 ;  Blue-Eyes,  living  in 
both  fresh  and  salt  water,  from 
Wamberal  Lagoon,  156 ;  Oyster- 
Blenuies  from  Broken  Bay,  605 — 
An  ovigerous  Pycnogonid,  from 
off  Nobliys,  504 — An  aboriginal 
nulla-nulla ;  and  examples  of  a 
seaweed  known  as  Balloon-weed, 
Bubble-weed  or  Bladder-weed, 
detrimental  to  oysters,  632. 

Steel  (T).  Specimens  of  a  fresh- 
water ship-worm,  and  of  a  piece 
of  red-gum  pile  riddled  with 
burrows,  from  Ba  River,  Fiji. 
504. 

Turner  (F.).  Various  plants,  84 — 
An     unrecorded     Indian     grass 


INDE\. 


V. 


Kxhihits  : — 

from  the  Clarence  River,  159 — 
A  rare  grass  from  the  Austral- 
ian Alps,  423 — Grasses  from 
North  Australia,  424;  The 
exotic  "Blue  Couch,"  506;— An 
acclimatised  species  of  I'Jrmjros- 
tis  now  established  in  N.  ^Y. 
Australia,  607. 

White  (H.  L.).  A  skull  of  the 
Native  Bear,  showing  an  exten- 
sive osseous  growth,   156. 

Whitelegge  (T.).  Fresh  specimens 
of  Utricularia,  of  a  retiform  al- 
ga, and  of  an  uncommon  Hepa- 
tic,  606. 

Fantail,  White-shafted.  Sec  Ex- 
hibits (Harrison,   L.). 

Fauna  and  Flora  Protection  Com- 
mittee of  S.A.,  155. 

Fa  rosifes,  Note  on  a  new  Species 
of,  700. 

Fellows,  Linncan  Macleay,  Re- 
sumes of  the  year's  work,  5-7. 

Fellowships,  Linnean  Macleay : 
Announcements  respecting,  605, 
632— Elections  to,  3— Retire- 
ments from,   3. 

Ferguson  (E.  W.).  The  Amycteri- 
({(!'  of  the  "Voyage  de  F Astro- 
labe, 1835,"  141. 

Fibre-})all,  algal,  from  Balmoral 
Beach.  See  Exhibits  (Chapman, 
H.  G.). 

Fiji,  freshwater  Shipworm  from. 
See  Exhibits  (Steel,  T.). 

Fishes,  remarkable  or  unrecorded. 
See  Exhibits  (^rcCulloch,  A.  R.  ; 
Stead.  D.  G.). 

Fletcher  (J.  J.).  Remarks  on  the 
type-localitv  of  I'ersoonia  media, 
348. 

— — — .    See  Exhibits. 

Flies,  Biting  (Tabanida').  Sec  Ex- 
hibits (Froggatt,    W.    \V.). 

Floats  (Vesicles)  of  Marine  Algse, 
Gases  present  in,  626. 

Flora  of  New  South  Wales,  Notes 
on  the  native,  541. 

Flynn  (T.  T.).  Appointment  to 
a  Linnean  Macleay  Fellowship, 
3 — Retirement  from  Fellowshii), 
3. 


Forde  (Mrs.  E.).     Obituary  notice 
of,  9. 

Forsyth  (W.).     Obituary  notice  of, 
10. 

Froggatt  (J.  L.).     Elected  a  Mem- 
ber, 347. 

(W.  W.).     Description  of  a 

new  Lac-Coccid  (Genus  Tachar- 
dia),  from  New  South  Wales, 
154. 

Parasitic     Hymenoptera 


collected  by,   333,  349,  636 

See  Exhibits 


Fruit-Flies,     indigenous     parasite 

of.     See  Exhibits    (Gurney,   W. 

B.). 
Fungi,  remarkable  or  unrecorded. 

See     Exhibits     (Baker,    R.    T.  ; 

Cheel,   E.  ;   Johnston,   T.   H.). 


Garland  (J.  R.).  Re-elected  to 
Council,  39 — Elected  a  \' ice-Pre- 
sident, 81. 

Gases  present  in  the  Floats  (Ves- 
icles) of  Marine  Algse,  626. 

Genera,  new,  of  Parasitic  Hymen- 
optera,   333. 

Genus,  Ashbyia,  characters  of,  85. 

.     (Jerceris,  Revision  of  the 

Australian   Species,    664. 

Cordulephya,  388. 

Diphlebia,  with  Descriptions 

of  new  Species,  etc.,  584. 

Globin  Sulphate,  and  Globin  from 
Ox-blood,  307. 

Grass,  a  new  Smut  in  a  new  Genus 
of,  45. 

Grasses.  See  Exhibits  (Cheel,  E.  ; 
Hamilton,  A.  A.  ;  Maiden,  J. 
H.;  Turner,  F.). 

Grasshopper,  wingless.  See  Ex- 
hibits  (Froggatt,   W.   W^). 

Greenwood  (W.  F.  N.).  Elected  a 
Member,  81. 

Grey  (E.  C).  Contribution  to  our 
Knowledge  of  the  Chemistry  of 
Blood,  No.  i.,  Globin  Sulphate 
and  Globin   from  Ox-blood,  307. 

Gurney  (\Y.   B.).     See  Exhibits. 


Hacker  (H.).     Elected  a  Member, 
155. 


VI. 


INDEX. 


Haematozoa  of  Australian  Reptilia, 

No.  ii.,  479. 
Hamilton    (A.    A.).      Note    on   tlie 

identification  of  a  grass,  424. 

.     .S'ee  Exhibits. 

Harrison  (L.).     (See  Exhibits. 
and  Johnston  (T.H.).  Notes 

on    some    Mallophagan    Generic 

Names,  321. 
Haswell    (W.    A.).       Re-elected   to 

Council,  39. 
Havilaiid  (F.  E.).   Elected  a  Mem- 
ber, 504. 
.     Notes  on   the   Indigenous 

Plants    in   the    Cobar     District, 

507. 

See  Exhibits. 


Hedlev(C.).  Presidential  Address, 
March  29th,  1911,  1-39— Intro- 
ductory, 1 — A  Study  of  Margi- 
nal Drainage,  13 — Summary,  36. 

■ .     Elected  a  Vice-President, 

81. 

Hepatic,  a  rare  (Arithoceros).  See 
Exhibits  (T.    Whitelegge). 

Hull  (A.  F.  B.).     ,S'ee  Exhibits. 

Hydrocyanic  acid  compounds  in 
plants,  detection  by  Guignard's 
method.  See  Exhibits  (Petrie, 
J.  M.). 

Hymenoptera,  Parasitic,  on  a  Col- 
lection of,  from  New  South 
Wales,  i.-ii.,  333,  636. 

from  the  Solomon  Islands, 

349. 

.     See    Exhibits    (Froggatt, 

W.   W.;  Gurney,   W.   B.). 

Iredale  (T.).  Elected  a  Member, 
81. 

Jackson  (S.  W.).  Elected  a  Mem- 
ber, 304. 

Johnston  (T.  H.).  New  Species  of 
Avian  Cestodes,  58. 

.     See  Exhibits. 

.     The  Entozoa  of  Monotre- 

mata  and    Australian    Marsupi- 
alia.  No.  ii.,  47. 

and  Cleland   (J.   B.).     The 


Hsematozoa  of   Australian    Rep- 
tilia, No.  ii.,  479. 
Jolnuston    (T.     H.)    and     Harrison 
(L.).     Notes  on  some   Mallopha- 
gan Generic  Names,  321. 


Kangaroo  Island,  reservation  of 
portion  of,  155. 

Kosciusko,  Mount,  Mosquito-lar- 
vje  from.  See  Exhibits  (Cle- 
land, J.  B.). 

Kurrajong  Star-PsvUa.  See  Ex- 
hibits (Froggatt,  W.   W.). 


Lac-coccid,   Description   of  a   new, 

1.j4. 
Lea  (A.  M.).     Descriptions  of  new 

Species     of     Australian    Coleop- 

tera.  Part  ix.,  426. 
Leaf-insect,    Great,    from    Ceylon. 

.See  Exhibits  (Froggatt,  W.W.). 
Le  Souef.     tSee  Exhibits. 
Life-Histories  of    Australian    Odo- 

nata  :    Diphlehia,  593  ;  l^etaiura, 

86. 
Lodder  (Miss  M.).  Obituary  notice 

of,  11. 
Longman     (H.     A.).       Elected     a 

Member,  347. 
Lord  Howe  Island.     See   Exhibits 

(North,  A.   J.). 
Lucas   (A.    H.).      Elected   a    Vice- 
President,  81. 
— — . — .    The  Gases  present  in  the 

Floats      (Vesicles)      of      certain 

Marine  Algse,   626. 


Mc Alpine  (D.).  A  new  Smut  in  a 
new  Genus  of  Grass,  45. 

.  The  Fibrovascular  Sys- 
tem of  the  Apple  [Pome J,  and 
its  Functions,  613. 

-.  The  Fibrovascular  System 


of  the  Pear  [PomeJ,  656. 

McCiilloch  (A.  R.).    .See  Exhibits. 

Mackinnon  (E.).     Elected  a  Mem- 
ber, 81. 

Maiden     (J.    H.).      Re-elected    to 
Council,  39. 

.      Note    on   two   species    of 

Couch    grass,    634. 
.See  Exhibits. 


Mallee-Hen  (Lipoa),  egg  of.  .See 
Exhibits  (Haviland,    F.    E.). 

Mallophaga,  Generic  Names  of, 
321. 

of  Cape  Petrel.  ^Sec  Ex- 
hibits (Harrison,  L.). 
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Marsupialia,  En+ozoa  of  Austral- 
ian, No.  ii.,  47. 

Melaleuca  brarteata,  non-cliaruc- 
teristic  bark  of.  See  ExJiihits 
(Baker,  R.    T.). 

Meyrick  (E.).  Revision  of  Aus- 
tralian Tortiicina  (concluded), 
224. 

Milk,  Remarks  on  food-value  of, 
See   Chapman   (H.   G.). 

Monotremata,  Entozoa  of,  No.  ii., 
47. 

Mosquito-larvse  from  Mount  Kos- 
ciusko. .S't'e  Exhibits  (Cleland, 
J.  B.). 

Mulga-ball.  See  Exhibits  (Havi- 
land,  F.  E.). 

Murray  Island,  fishes.  See  Ex- 
hibits (McCulloch,  A.  R.). 

Musson  (C.  T.).  See  Exhibits 
(Carne,  W.  M.,  and  Mu.sson,  C. 
T.). 

Names^  generic,  of  certain  Mallo- 
phaga,  321. 

New  South  Wales,  Entozoa,  157 — 
New  Lac-coccid  from,  154 — 
Notes  on  the  Native  Flora  of, 
Part  viii.,  541 — Parasitic  Hy- 
menoptera  from,  333. 

Nitrogen,  Distribution  of,  in  Aca- 
cia-seeds,  97. 

■ —  of  ripening  Seeds,  127. 

Role  of,  in  Plant-Metabol- 
ism,  97,    127,   135. 

Nobbys,  Newcastle,  Pycnogonid 
from.  See  Exhibits  (Stead,  D. 
G.). 

North  (A.  J.).  Note  on  the  generic 
Characters  of  the  Stone  Runner 
(Ashbyia),  85. 

.     See  Exhibits. 

North  Australia,  Grasses  from. 
See  Exhibits  (Turner,   F.). 

Note  on  a  new  Species  of  Faro- 
sites  from  the  Yass  District, 
N.S.W.,   700. 

Note  on  the  identification  of  a 
Grass,    424. 

Notes,  Further,  on  some  rare  Aus- 
tralian Corduliinse,  with  De- 
scriptions of  new  Species,  366. 

on  the  Life-history  of  teta- 

lura  gigantea,  86. 


Notes    on  some  Mallophagan  Ge- 
neric Names,   321. 

the  Indigenous    Plants    in 


the  Cobar  District,  507. 

the    Native   Flora   of   New 


South  Wales,   Part  viii.,  541. 

on   variable     Dioecism      in 


Fittosporum,  329. 

Nulla-nulla,   aboriginal. 

hibits  (Stead,  D.  G.). 


See    Ex- 


Occurrence  of  Potassium  Nitrate 
in   Plants,   135. 

Odonata,  Studies  in  the  Life-his- 
tories of  Australian^  No.  4,  86. 

Ox-blood,  Globin  Sulphate  and 
Glol)in  from,  307. 

Parasite,  Hymenopterous,  of  Fruit- 
fiies.  See  Exhibits  (Gurney, 
W.  B.). 

,  Mallophagan,  of  Cape  Pet- 
rel. Sec  Exhibits  (Harrison, 
L.). 

Parsley  Bay,  Grass  from.  See 
Exhibits  (Cheel,  E.). 

Pear  [Pome],  Fibrovascular  Sys- 
tem of,  656. 

Fersonnia,  rare  Species  from  the 
Blue  Mountains.  See  Exhibits 
(Baker,  R.  T.  ;  Cheel,  E.  ;  Flet- 
cher, J.  J.). 

,    West    Australian     Species 

of.     See  Exhibits  (Cheel,  E.). 

Fi'falura  (jiganfea,  Notes  on  the 
Life-history  of,  86. 

Petrel,  Cape.  Sec  Exhibits  (Har- 
rison, L.). 

White-winged.  See  Ex- 
hibits (Hull,  A.  F.  B.). 

Petrels  from  Lord  Howe,  and  S. 
Solitary  Islands.  See  Exhibits 
(North,   A.    J.). 

Petrie  (J.  M.).  Demonstration  of 
Guignard's  new  method  of  de- 
tecting hydrocyanic  compounds 
in   plants,   635. 

Reappointment   to    a    Lin- 

nean  Macleay  Fellowship,  3 — 
Resume  of  year's  work,  5 

Role  of  Nitrogen  m  Plant- 
Metabolism ;  Part  iii.  The  Dis- 
tribution of  Nitrogen  in  Acacia 
Seeds,  97— Part  iv.     The  Nitro- 


I 
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gen    of    Ripening    Seeds,    127 — 
Fart  V.     The  Occurrence  of  Po- 
tassium Nitrate  in  Plants,   135. 
.    See  Exhibits. 


Petterd  (W.  F.).  Obituary  notice 
of,  7. 

Phalanger,  Vulpine.  See  Exhibits 
(Le  Souef,  A.  S.). 

Pigeon,  Plumed  Bronzewing  or 
bpinifex  Pigeon.  See  Exhibits 
(North,  A.  J.). 

Pine-trees,  Weevil  destructive  to. 
See  Exhibits  (Froggatt,  W.  W.). 

rittosijurum  undulatum,  variable 
Dia>cism  in,  329. 

Plant-Metabolism,  Role  of  Nitro- 
gen in,  97,  127,  135. 

Plants,  diagrams  of.  See  Exhibits 
(Hynes,    Miss  S.). 

Fungus-smitten.  .See  Ex- 
hibits (Johnston,  T.  H.). 

-,   indigenous,    in   the  Cobar 


District,  507, 
Leguminous.    .See  Exhibits 


(Cheel,  E.). 
Occurrence     of     Potassium 


Nitrate  in,  135. 

Solanaceous.     See  Exhibits 


(Cheel,  E.). 
unrecorded,   from    Douglas 

Park.       .See    Exhibits     (A.      A. 

Hamilton). 
Pome   [Apple    and    PearJ,   Fibro- 

vascular  System  of,  613,  656. 
Potassium  Nitrate,  Occurrence  in 

Plants,  135. 
Potato-blight.  See  Exhibits(Cheel, 

E.). 
Primrose,   English,   with  phyllodic 

sepals.  .See  Exhibits  (Cheel,  E.). 
Fteroheheus    and    Saragus,    Revi- 
sion of,   179. 
Pycnogonid,   ovigerous.       .Sec   Ex- 
'hibits  (Stead,  D.  G.). 


H.). 


Re-elected 


Rayment     (F,. 
Auditor,  39. 

Reptilia,  Hfematozoa  of  Austral- 
ian, No.  ii.,  479. 

Revision  of  the  Australian  .Species 
of  Crrccris,  664— Australian  Tor- 
tricina,  224 — t'terohelceus  (eoi- 
tinued)   and  Sara<jus,  179. 


Rhizobia,  determination  of,  in 
Soil,  492. 

Robin,  Yellow-breasted.  See  Ex- 
hibits (Harrison,  L.). 

Role  of  Nitrogen  in  Plant-Meta- 
bolism. Part  ii.,  97 — Part  iii., 
127— Part  iv.,  135. 

Sail-fish.  .See  Exhibits  (Stead,  D. 
G.). 

Salusbury  (Mrs.  I.  A.).  Elected  a 
Member,  81. 

Saprophyte,  from  Tasmania.  See 
Exhibits  (Maiden,   J.   H.)- 

Snra'jus  and  FterohclcEus,  Revi- 
sion of,  179. 

Sea-eagle,  White-bellied,  nesting 
near  Sydney,  425. 

Seeds,  Acacia,  distribution  of  Ni- 
trogen in,  97. 

,  ripening.  Nitrogen  of,  127. 

Shipworm,  Fijian,  from  fresh 
water.     Sec  Exhibits  (Steel,  T.). 

Shirley  (J.).  Elected  a  Member, 
304. 

Skull,  Aboriginal.  .See  Exhibits 
(Stead,  D.  G.). 

of  Native  Bear.  .See  Ex- 
hibits (White,  H.  L.). 

Slimes,  Bacterial,  in  Soil,  609. 

Smith  (R.  Greig).  Contributions 
to  our  Knowledge  of  Soil-Fer- 
tility:  No.  ii..  The  Determina- 
tion of  Rhizobia  in  the  Soil,  492 
— No.  iii..  Bacterial  Slimes  in 
Soil,  609 — No.  iv.,  The  Agricere 
and  Bacterio-toxins  of  Soil,  679. 

Resume  of  the  year's  work 

of  the  Macleay  Bacteriologist  to 
the  Society,  4. 

-See  Exhibits. 


Smut,  new,  in  a  new  Genus  of 
Grass,  45. 

Soil,  Agricere  and  Bacteriotoxins 
of,  679 — Bacterial  .Slimes  in,  609 
— Determination  of  Rhizobia  in, 
492. 

.Soil-Fertility,  Contributions  to 
our  Knowledge  of,  492,  609,679. 

Solitary,  South,  Island.  .See  Ex- 
hibits   (North,    A.   J.). 

Solomon  Islands:  Bees  of,  160 — 
Parasitic  Hymenoptera  from, 
349. 
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South  Australia,  Fauna  and  Flora 
Protection  Committee,  155. 

Species,  New,  of:  Australian  Co- 
leoptera,  426 — Avian  Cestodes, 
58 — Australian  Corduliiiui,  366 
Tenebrionidcc,  179 —  Parasitic 
Hymenoptera,  333. 

Springwood,  chrysalides  and  in- 
sect-eggs from.  »SV'f  Exhibits 
(D'Ombrain,   E.   A.). 

Star-Psvlla  from  the  Kurrajong. 
-S'ep  Exhibits  (Froggatt,  W.W.). 

Stead  (D.  G.).     See  Exhibits. 

Steel  (T.).  Elected  a  Vice-Presi- 
dent,  81. 

Notes  on  Variable  Dioecism 

in  rittosporum  utidulntum 
Andr.,  329. 

.     <See  Exhibits. 

Stizolobium,  species   of. 


hibits  (Cheel,  E.). 
Stone-Runner.  See 


See  Ex- 
Exhibits 
(North,  A.  J.)  ;  generic  descrip- 
tion, p.  85. 

Studies  in  the  Life-histories  of 
Australian   Odonata,   No.   4,   86. 

Study  of  Marginal  Drainage,  13. 

Sulman  (Miss  F.).  Elected  a  Mem- 
ber, 304. 

System,  Fibrovascular,  of  the 
Apple  [Pome],  613— of  the  Pear 
[PomeJ,  656 

Tenebrionider,  Australian,  Des- 
criptions of  new   Species,  179. 

Tillyard  (R.  J.).  Further  Notes 
on  some  rare  Australian  (Jordu- 
liina',  with  Descriptions  of  new 
Species,  366. 

On  the  Genus  Cordulephya, 

388. 

On  the    Genus    Dii)hlebia, 

with    Descriptions   of   new    Spe- 
cies,  and  Life-histories,  584. 

Studies    in   the    Life-his- 


Tortricina,  Revision  of  Australian, 
224. 

Turner  (F.).     See  Exhil)its. 

Turner   (R.   E.).     Revision  of   the 

Australian  Species  of  the  Genus 

Cereeris,  664. 

UtrieuIaHa  flexunsa.      See    Exhi- 
bits (Whitelegge,  T.). 


'Voyage    de    I'xVstrolabe,"    Amyc- 
teridce  of  the,  141. 


Walkom  (A.  B.).  Note  on  a  new 
Species  of  Favusifes  from  the 
Yass  District,  N.S.W.,  700. 

Wardlaw  (H.  S.  H.).  Elected  a 
Member,  347. 

Watson  (F.).  Elected  a  Member, 
304. 

Watt  (Prof.  R.  D.).  Elected  a 
Member,  81. 

Wax-plant  of  West  Australia.  See 
Exhibits  (Cheel,  E.). 

Weevil,  Destructive  to  Pine-trees. 
.S'ce  Exhibits  (Froggatt,  W.W.). 

W^erong,  Mounts  flora.  See  Cam- 
den to  Burragorang,  and  Mount 
Werong,  flora  of,  541. 

West  Australia,  Christmas-tree. 
See  Exhibits  (Bickford,  E.   L). 

Vulpine     Phalanger.      See 

Exhibits  (Le  Souef,  A.  S.). 

Wax-Plant.      See   Exhibits 


tories  of  Australian  Odonata]. 
No.  4.  Further  Notes  on  the 
Life-history  of  Petalura  (jigan- 
tea  Leach,  86. 


(Cheel,  E.). 

White  (H.  L.).  Remarks  on  out- 
breaks of  disease  among  Marsu- 
pials,  155. 

.     See  Exhibits. 

Wilke  (H.  C.;.  Elected  a  Member, 
304. 


Yass  District,  Note  on  a  new  Spe- 
cies of  Favosites  from,  700. 
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Abutilon   Fraseri    514 

otocarpum   514 

Acacia 519 

adunca  566 

amoena   561 

aneura  520,  522,  634 

armata    547,  561 

cibaria  520 

coUetioides 509,  520 

Cunninghamii   561,  566 

cyperophylla 519,  521 

dealbata 573 

decora 521,  522 

decurrens   247 

-yar. mollis     ...  521,  561,  573 

'!7ar.normalis...548,   561,  573 

discolor 548,  561,  573 

doratoxylon    521 

elata  548,  551 

excelsa   521 

falcata 561 

floribunda...547,    550,    551,561 

j^laucescens    550,  566 

hakeoides     520 

homalophylla 519,  520 

implexa    548,    561,  565 

Jonesii 561,  567 

juncifolia   520 

juiiiperina 548,  561,  573 

liiiifolia 548 

longifolia...  548,  551,  561,  573 

Maideni   561,  565 

melanoxylon   573 

Murrayana 521 

myrtifolia    548 

obtusata 573 

Oswaldi  521 

pendiila 566 

peniiinervis    ...    548,    561,  573 

prominens 566 

pugionifonnis 158 

pycnantha   5,  97,  116 

retinodes   566 

salicina  520 

sp.    ...  265,  279,  561,  566,  643 

suaveoleiis 548,   561,  573 

tetragonophylla    521 

undulifolia  561 

verniciflua  561,  573,  577 

vomeriformis   573 


are  synonyms. 

Page. 

Acsena 

Acanthacece    511,  529 

Acantholophus 141,  142 

echinatus    142 

marshami   142 

mucronatus      143 

Acanthothyspoda  263 

elceodes   263,   281 

Achthosus  205,  206,  207,   209,   475 

insularis 207 

laticornis   206 

Westwoodi   207 


Acroclita  224, 

anguillana  

artifica 

biscissana  

bryopa  

eapyra     

eolonota 


conseqiiana 

coronopa    

erythrana   

fidana    

liibbertiana    

himerodana    

hortaria  

infectana    

ischalea 

longestriata   

mesoscia    

peltosema   

perspectana 

pseustis  

quietana    

segetana    

synomotis   

thalassinana    

tothastis 

volutana 

Acrotriche    divaricata    549,563 
Actinotus    Helianthi    ...    562, 
Adelium  arboricola  220, 

coeruleum   

cyaneuin    

Fergusoiii   

ruptum 

Adenocystis 

Adiantum   sethiopicum...   550, 

formosum 565, 


234 
236 
237 
240 
242 
241 
238 
234 
237 
236 
239 
235 
235 
241 
236 
240 
235 
235 
243 
240 
239 
240 
239 
238 
241 
243 
236 
,574 
574 
222 
223 
222 
223 
222 
626 
565 
576 
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Aecidium  eburneum  607 

soleniiforme    606 

Aeschna   brevistyla...399,  403,   404 

Aeschuida;  402,   403,   412 

Aeschnosoma 384 

^'Esiotes  leucurus   608 

Agama   colonorum 490 

Agathinifi 356 

Agathis 349 

fulgidipennis 356 

Agrion   600 

Agrionidfe   600 

Agrionoptera 419 

Agrostidese   46 

Ajuga  australis 532 

Akidoproctiis   326 

marginatus 326 

Albizzia    lophantha    521 

Alphitobiiis  torridus   208 

Alsopbila  australis...  550,  565,  576 

Alstonia  constricta 527 

Alternanthera   denticiilata    ...  534 

nodiflora    534 

Althaea  sp 248 

Amarantaoepe         511,  534 

.\marantus    atropnrpureiis    ...   137 

pyramidalis 137 

ruber    137 

viridis  534 

Amblycera    326 

Amblygobius    phalfena    347 

Amoebota>nia  74 

Ampelide?e  573 

Amperea  spartioides  550,  564,  575 

Amphipogon 46 

Amphipteryx 584,   585 

agroides 585 

Amphipteryx    (Dineura)    lesti- 

oidc'S 585 

Amycterida? 141 

Amvcterus 141,  152 

"boisduvali     142,   143 

Kirbyi   148 

'morosus  152 

tuherculatus   148 

verrucosus  148 

Anacryptus  ferruginous  642 

Anagallis  arvensis    527,   549 

Anathamna    225,   261 

ostracitis 261.   262 

plana 261 

syringias    262 


Page. 

Anax 413 

Anchylopern 243 

lundana 243 

Ancistrona 327,  634 

'jigas 634 

procellarise 327,  633,  634 

Ancylis 225,  243 

carpalima  244 

Isetana 243 

Andrenidse   177 

Andropogon   bombycinus 539 

sericeus 539 

var.    polystachyus    424 

Angianthus  pusillus  var.  poly- 
anthus   525 

Angophora    intermedia... 548,    551, 

559,  561 
var.  angustifolia...  548,  551 

lanceolata 548,  551 

subvelutina  ...  548,  550,  551 
Anisacantha  quinquecuspis...  533 
Anisacantha    (Bassia)    echinop- 

sila 533 

Anisoptera 92,   93,   410,   411, 

420,   600 

Anisotoma   ammophila     461 

bicoloriclava 460,  461 

micropunctata  460,   461 

myrmecophila    460,   461 

Tasmanise  460,  461,  462 

Wiburdi  459,  461 

Anomotaenia  56,  74 

rhinocheti 70,   74,  80 

Anoplocephalinse    ,56 

Antechinomys   318 

Antheraea  simplex  636 

Anthistiria  ciliata   539,   565 

frondosa 424 

Anthocercis  albicans  83 

Anthoceros  gracilis 606 

Anthophora  emendata  gilberti  167 

gilberti    167,    168 

sapiens 167,  168,  177 

var.  a 167 

ternatensis 167 

zonata   167,    177 

Anthophoridje   177 

Anthrocephalus  carpocapsse  ...  640 

erythrogaster 640 

marginiceps   639 

spilogaster 641 

Anthurus    aseroeformis   ...    ...  607 
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Antithesia 263 

corticana 263 

phyUanthana 276 

apharoajsmana 267 

Apauteles   philoeampus    342 

sydneyensis 342 

Aphaiiopetalum   resinosum    ...  561 

Apharinodes  squamosus   451 

Aphelta  252 

lanceolana  252 

Apidse 178 

Apiomorpha  sp 647,  648 

Apis  mellifera  178 

Apocyneae 511,   527 

Apophyllum  anomalum  ...  513,  530 

Apus  sp 159 

Araliacese    549,   562,   574 

Areogaster    erythropus    340 

Aressida 350 

carinicollis  351 

Argemone  mexicana    512 

Argiolestes   600 

grisea    90,    96 

Argyroploce 224,  225,  263 

amoebiea  280,  281 

ancalota    284 

anthologa  282 

aprobola 275 

arbutella    263 

batrachodes      274 

chasmodes  277 

chionodelta 274 

coiifertana 278 

crossota  266 

cyclotoma  273 

discaua  280 

doxasticana 274 

ela?odes   281,   282 

endophaga    264,   278 

ergasima    271 

erotias  269 

enplectra     271 

eximiana   283 

fungiferana 279 

gonomela 264,  279 

helicana 272 

illepida  265 

immanis 265 

inodes   269 

iridisoma 264 

liimyra   268 

loucaspis     281 


Page. 

Argyroploce    mesarotra    273 

miltographa    283 

var.  miltoxantha    284 

mosaica 273 

operosa 272 

pachnodes  266 

parasema    267 

pendulata  279 

phyllanthaua   276 

phyllodes   282 

placida   268 

poetica 282 

pyrrliopa    283 

scambodes 277 

scaristis 270 

sphserocosmana      267 

thystas  276 

trichograpta    275 

tricoloraiia 279 

zelantha 265 

Aristida  Bebriaiia  539 

calycina 539 

vagans  539 

Arotrophora    (jonomela    279 

omhrodeltn 265 

Articolla   225,   284 

cyclidias 284 

prospera 285 

Arundo  Phragmites  564,  576 

.Vsclepiadege   ...511,    528,    549,   563 

Ashbyia   85 

lovei   44 

Asperula    oligantha    523 

Asphalus  ebeniniis   209,  210 

striatus  209 

Aspidium    nculeatum    ...    565,   576 

tenerum 576 

Asplenium    flabellifolium   565,   576 
Astroloma   humifusum  ...  549,    563 

Astrotrifha   floccosa    549 

ledifolia 549 

Atalayia  hemiglauca 517 

Atriplex  angiilata 532 

nummularia   533 

stipitata    533 

Atylosia  grandifiora   347 

Aiilacinus  biroi 345 

pallidicaudis   344 

planiceps    345 

Aiilacus  apicalis    345 

t'uscicornis  345 
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Austroaeschna  412 

parvistigma    404 

rf//-.imiltipuiutat;i 403 

.\ustrocordulia  381,   382,  384,  386 

refracta  386 

Austrogomphus  guerini   374 

lieteroclitus    596 

Austrophya  381,  382,  384,  386,  421 

mystica 386 

Avena  t'atua  .540 

sativa   137 

Azotobacter   493,  496 

chroococcum   492 

Bacillus  coli 494 

prodigiosus  681,  683,  685, 

686,  689,694,  695,  696,  697,  698 

subtilis 494 

Backliousia  myrtifolia 548 

Bactra ...  224,  225,  235,  252 

blepharopis   255 

lanceolaua  2.52,  253 

optanias 2.53 

phseopis 254 

pliaulopa  2.53 

scalopias   255 

scythropa 254 

Birc'kea  Gunniana 573,  582 

virgata 561 

Balistes  chrysopterus 606 

Bancroftiella 56 

tenuis 48,  50,  56,  57 

Banksia  marginata 564,  575 

serrata 550,  564,  575 

spinulosa  550,  .564,  575 

Barbarea  vulgaris 512 

Bathrotoma 224,  226 

constrictana  227 

ruficomana 227 

scopulnsaiio   248 

Batraxis   Armitagei    430 

Batrisocenus  tibialis 436 

Batrisodes 429 

apicicollis 432,  433 

bifoveiceps 435 

Cyclops 428,  429 

Elizabeth* 429 

gibbicollis  433 

giraffa  429 

hamatus 436 

hirta 429 

insignicollis     432 

laticoUis   433 


Page. 

Batrisodes    macrocephalus      ...  434 

rugicornis 436 

sculpticollis  431 

IJatrisus  conspicmis 429 

Cyclops  428 

EUzabethce 429 

nobilis 429 

Battarrea  phalloides   607 

Bertya  Cunninghamii 535 

Beta  vulgaris 137 

Bettongia   penicillata 50 

Beyeria  viscosa 535 

Bignoniacese  ...  511,  529,  549,  563 

Billardiera  scandens 560 

Biosteres 344 

Blechnum  cartilagineum...565,  576 

Blennodia  lasiocarpa  512 

trisecta 512 

Boerhaavia  diffusa 534 

Boopia 327 

tarsata 327 

Boraginea? 511,  528 

Borago  officinalis   137 

Boronia  anemonifolia   ...   560,   573 

ledifolia 547 

var.  trifoliata  560 

Bossifea  buxifolia  547 

heteropliylla   607 

lenticularis 547 

micropliylla 561,  607 

prostrata 573 

rhombifolia 547 

scolopendria   547 

Walkeri 518 

Bostrychidse 474 

Bothriometopus 326 

macrocnemis  326 

Brachychiton  populneo-acerifo- 

lium  635 

Btachycilibe 207 

antennata 207 

Brachycome  calocarpa 524 

heterodonta   524 

melanocarpa   524 

pachyptera    524 

sp 549 

trachycarpa   524 

Brachyloma  daphnoides...  549,  574 

Bracon... 349,   3.54 

eucalypti  340 

froggatti  339 

leucostigmus 352 

Braconidse   338,  349,  352 
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Braconinae 338,  352 

Bramichthys  woodwardi  82 

Breynia  obloiigifolia   564 

Bromus  mollis 540 

uuioloides 606 

Brunonia  australis 527 

Bryaxis  cnquata 430 

atra 427 

hirta 428 

insigiiis 427 

polita 428 

Bulbine  semibarbata 537 

Burchardia  umbellata 607 

Burraanniacese  607 

Bursaria  spinosa  547,  560 

Byraxis 439 

Byrrhidse 462 

Byrsoptera  xylistis 256 

Bythinus  niger 427 

Cacochroa   gymnopleura    465 

variabilis  465 

Cacomantis  flabelliformis 305 

Csenolestes   ...  315,   316,   317,   319, 

320 

Csenolestidse 316 

Csesalpiniese 519 

Caladenia  alba 575 

cserulea 564 

carnea  575 

Calandrinia   calyptrata    514 

Caliseschna  conspersa   ...    398,    595 

Callicoma  serratifolia  561 

Callimone  acaoife   643 

Callistemon  lanceolatus...  573,  577 

paludosus  561 

Sieberi 573 

sp 548,  561 

Callitris 508,  536 

calcarata 508,  537 

glauca 508,  518,  536 

gracilis 537 

Callosphecodes   ralunensis      ...   177 

Callyodon  pyrrhostethus  606 

Calobates    fluviatilis   504 

Calopterygida?  586,  600,  601 

Calopteryginse 584 

Calotis  cuneifolia 524 

dentex 562 

hispidula   524 

lappnlacea     524,  562 

Calythrix  tetragona  561,  573 

Campanulace8e...511,  527,  549,  563 


Page. 

Candollea  serrulata  549,  563 

Canthigaster  bennetti 305 

cinctus  (?) 423 

valeutiui   423 

Canthium  oleifolium   523 

Capparidese 511,  513 

Mitchelli   513 

Capsella   bursa-pastoris   513 

elliptica 512 

humistriata   512 

Cardamine  hirsuta  560 

Cardiospermum    Halicacabum  629 

Cardiothorax  seneus 216,  217 

sericollis   218 

seripennis 218 

aureus 217 

bisulcatus 216 

brevicollis  218,  219 

curvipes 219 

femoratus  217 

lachlanensis 219 

laticollis. 217 

opacicollis 220 

politicoUis 214,  217 

tibialis 219 

Carex    Gaudichaudiana    575 

sp 538 

Carpocapsa 286 

conficitana 290 

eximiana 283 

immanis   265 

pomonella 287,  637,  641 

Carpophyllum   626 

Carposinidae 297 

(Jaruvibium  stiUingia folium...  564 
Caryophylleaj...  511,  514,  560,  572 

Cassia   artemisioides   519 

australis   561 

circinata   519 

desolata 519 

eremophila 519 

laevigata   519 

Sophera  var.  schinifolia     ...  519 

sp 265 

Sturtii  519 

Cassinia  Isevis 522,  525 

longifolia 549 

quinquefaria 562 

Cassytha   paniculata   563 

sp 549 

Casuarina   508,   523,   536 

Carabagei 508,  536 
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Casuariiia  Cunninghamiaua...  550,     Charadriiformes    79 

558,  559,  564  Cheilanthes  tenuifolia  ...  540,565, 

glauca       550,  557,  558  576 

Icpidophloia 508,  536     Chelodina  longicollis 479,  480 

nana 564,  575  481,  482,   483,  491 

paludosa   575         oblonga    482,  483,   491 

quadrivalvis 536,  564    Cheloniuse 340,  355 

sp 504    Chelonus 349 

stricta   ^ 536,  564         megaspilus 341 

8uberosa...550,  557,  558,  564,  575         salomonis  355 

torulosa 550,  558,  564     Chenopodium  album   532 

Casuarinese  ...  508,  511,  536,  550,         atriplicinum  532 

564,  575        cristatum 532 

Caustis  fiexuosa 564,  575         microphyllum 532 

Cedrela  australis 563,  565         murale 532 

Celastrinese 511,  516  triandrum     var.     lanugino- 

Celastrus  Cunninghamii  516  sum  532 

Centaurea  melitensis  524     Chiromys 320 

Centotheca    lappacea 424     Chiroptera   319 

Cephalodesmus  sp 348    Chlidanotidse  285,  293 

Ceratitis  capitata 304     Chloanthes  stoechadis 563 

Ceratopetalum   apetalum 548    Chloris  acicularis 540 

gummiferum   548,    561         scariosa 424 

Cercens   664         truncata   540 

antipodes 666,  676    Chlorobapta  Besti  464 

aurantiaca 665,  666        tibialis ...   464,  478 

australis 665,  673  Choanotsenia  ...  56,  57,  68,  69,  70 

euchroma 665,  672        galbulae 68 

fluvialis  665,  667         infundibulum 68 

froggatti 665,  668         meliphagidarum 58,  70,   79 

gilesi 665,  671     Choretrum  spicatum  575 

inexpectata 665,  674     Choristhemis   413,   414,   416 

labeculata   666,   676     Christolia    334 

minuscula  ...  666,  676,  677,  678    Chromeurytoma 648 

multiguttata 665,  672        clavicornis 649 

nigrocincta     673     Chryseida 649 

opposita 665,  671     Chrysochloris 319 

perkinsi 665,  669     Cilibe  silphoides 181 

preedura 666,  677     Cintractia   crus-galli   83 

sseva 666,  675     Citriobatus    multiflorus   560 

varipes   664,   668     Clambus   corylophoides    458 

venusta 666,  674         flavipes 456 

victrix    665,   670         latens 457 

Chalcididse    349,   636         myrmecophilus   456 

Chalcididinse  349,  636         pubiventris   456 

Chalcis  349,  637         rufocastaneus 457 

euploese 636,  637        Simsoni 456,  458 

Froggatti  636         Tasmani 457,  458 

pomonse 637         Tierensis 457,  459 

salomonis  349         tropicus 459 

Chalcitella   piceiventris    642  Clematis  aristata   ...   547,  560,  572 

Chalicodoma  sicula 171  Clenonyminse  ...  350,  351,  653,  654 

Chamselaucium  uncinatum    ...  306    Cleridse 474 
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Clerodendron  tomentosiim  549,  563 

Cliaiithus   Dampieri    518 

Coccidiiim  (Eimeria)   sp.   ...   47,48 

Coplioxys  albiceps 168,  169 

albolineata  168,  169 

biroi 168 

brevis  169 

dispersa 168,  178 

froggatti   170 

peregriiiata  169,   170,   178 

reginse 170 

smithii 169 

weinlandi    168,   169 

Ccenagrioninse    413,   414 

Coleoptera   648 

CoUacerothorax 450 

sculpticeps   451,  478 

Colpocephalum...321,  322,  323,327 

zebra  327 

Colpomenia  sinuosa    632 

Comesperma  ericinum 547 

volubile 560 

Commersonia    echinata    509 

Fraseri 560 

Composite    ...    207,    511,  524,    549 

562,   574 

Conchylis   Jigniferana 229 

Goniferae  511,  536 

Coiiura 637 

Convolvulacefe 511,  528 

Convolvulus  erubescens    528 

Coprosma   hirtella        574 

Cordulegaster   419 

Cordulephya  ...  366,  376,  384,  388, 

389,  398,  403,  406,  407,  408,  409, 
410,  411,  412,  414,  415,  416,417, 
418,  419,  420,  421 

montana  ...  391,  392,  397,  401, 
402,  403,  404,  405,  406,  408, 
410,  412,  414,  415,  416,  417, 
418,  421,  422 
pygmtea  ...  388,  389,  390,  391, 
'392,  394,  395,  396,  397,  399, 
402,  403,  404,  405,  408,  410, 
412,  414,  415,  416,  417,  418, 
421,   422 

Cordulia   383,  384 

Corduliina;   ...  366,  381,  385,   389, 

390,  391,  403,  406,  410,  411,  417 

Corduliiia  376,  381,  382,  383 

Coripera   Adamsi   476 

Correa  Lawrenciana    635 

speciosa  236,  560 
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Corylopdidae 458 

Cotula  australis  524,  549 

Craspedia  chrysantha 525 

Richea  562,  574 

Crassulacese  ...  511,  521,  548,  561, 

573 
Crocidosema 245 

plebeiana 245,  248 

Crocisa  emarginata 166,  177 

gemmata 166,  177 

nitidula  var 177 

pulchella  177 

quartinse 167,  177 

Cruciferse  511,  512,   560 

Cryptandra  amara 573 

Cryptin^  333,  335,  360,  365 

Cryptojjhlebia  carpophaga  ...  265 
Cryptostemma  calendulacea...  526 
Ctenisophus  longicornis   447 

sublongicornis 446 

Cuhicorrhy nchus  morosits  142,  143 
Cucumis  myriocarpus 522 

trigonis 522 

Cucurbitacea) 511,   522 

Culex   australis 424 

crucians   424 

Cuscuta  tasmanica 83 

Cyclostomi  354 

Cydia 245 

aspidiscana    245 

Cymbonotus  Lawsonianus  526,  574 
Cynodon  dactylon  ...  539,  634,  635 

incompletus 634,  635 

Cynoglossum  suaveolens  528 

Cyperaceae 511,  537,  564,  575 

Cyperus  sp 538 

Cyrtostylis  reniforniis 564 

Cysticercus  tenuicollis 157 

Cystophora 626 

monilifera 628 

Cystoseira 626 

Dacelo  gigas 159 

leachii   159 

Dacus  tryoni  ...  304,  333,  343,  344 

Daemia 528 

Dampiera  Brownii  ...  549,  563,  574 

stricta  83,  574 

Danthonia  bipartita   539 

semiannularis 539 

Daption  capensis 633 

Darwinia  sp 229 
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Dasyurus  317,  318 

viverrinus 12,  50,  157 

Datura  stramonium 158,  529 

Daucus  brachiatus 523 

Davainea 62,  75,  79 

liimantopodis 75,  79,  80 

minuta 79 

Daviesia  acicularis 561 

corymbosa 547,  561,  573 

ulicina 547^  561,  573 

Degeeriella 322,  326 

discocephalus 326 

Dematiaccce 607 

Deiidrobium  sp 550 

speciosum 564,  575 

Dendrolagus  bennettianus    ...     49 
Dennyus 326,  327 

burmeisteri 327 

Desmodus 320 

Devadetta 584,  585,  603 

Diachasma   carpocapsse    344 

Dianella  longifolia 537 

Diaphonia  dorsalis 463 

Frenchi 463 

Dichrlia  nmceha^n  281 

Dichondra  repens  532 

Didelphyidae 315 

Didimoprora  427 

Didymotheca   thesioides  83 

Digitaria  didactyla...347,  424,  506 

distachyum 506 

Dilepince 56 

Dilleniacea>  547,  560,  572 

Dilhvynia  ericifolia  547,  561 

floribunda  var.  spiiiescens...547, 

573 

juniperina 561 

Dineura 584,  585 

Dinotherium 319 

Diphlebia  ...  584,    585,    594,    595, 
596,  600,  601,  602 

euphoeoides...  586,  588,  590,  .591, 
592,  593,  604 

bybridoides...  587,  588,  590,  591, 
592,  602,  604 

lestoides  ...  586,  590,  591,  592, 
593,  .594,  595,  597,  598,  599, 
602,  603,  604 

nymphoides....588,  590,  591,  592, 
593,  594,  596,  598,  599,  602, 
604 

Diplachne  loliiformis  540 

Diplacodes  hsematodes  ...  398,  417 
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Diprotodon  319 

Diprotodontia  316,  317,  320 

Diptera  648 

Uipterina  phyllodes  282 

Dipylidiinse  56 

Dipylidium   62,  66 

Distomum    (Fasciola)    hepati- 

cum   48 

Docophoroides 324,  326 

brevis 326 

Dorophorus 321,  322,  326 

Dodoiuca 508,  530 

cuneata 517 

lobulata 517 

petiolaris  517 

spathulata 517 

triquetra 547,  561 

viscosa   517,  561 

vulgaris 517 

Doodia  aspera  565,  576 

Dorocordulia   383,  384 

Doryphora  sassafras 6,  563 

Dotbidiaceffi 606 

Dracbopbyllum  secundum     ...  549 

Drosera  auriculata        561 

sp 548 

Droseracese 548,  561 

Dryinoidse   654 

Dryopteris  tenera 576 

Duboisia   myoporoides   ...  549,  563 

Eccopsis  aprobola   275 

Ecbinococcus  granulosus  ...  47,  48 

polj/mnrjihus 47 

veterinorum 47 

Echinonema  cinctus   50 

Kchtliromorpba 349 

insidiator 362 

notulatoria 362 

pallidilineata 361 

rufa 362 

Eimeria  sp 47,  48 

Elfeocarpus  cynneus 547,  560 

reticulatus 547,  560,  573 

Elembra   351 

Eleusine  segyptiaca    540 

Emex  australis 534 

Emvdura  krefftii  ...  480,  481,  482, 

484,  491 

macquarise 480 

Enarmonia  ancalota  284 
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Encara  camelus 188,   190 

floccosum   190 

(jihbusum  190 

Lacordairei    190 

latum 190 

nigrum 190 

submaculatum 190 

Westwoodi 190 

Enchylsena  microphylla   533 

sp 137 

tomeutosa 533 

Eniscospilus    expeditus    361 

salomonis 361 

Eopsaltria   australis   347 

Epacridea?  549,  563,  574 

Epacris  heteronema   574 

microphylla 563,  574 

paludosa   563 

purpurascens 574 

Ephippus  multifasciatus  44 

Ephthianura 85 

Epible'ma 245 

foiiieUa 245 

Epicordulia 383,  384 

Epineplielus  lanceolatus  82 

Epirrhooca   293 

neoris   293 

Episcaphula  gigas 478 

hercules 477,  478 

Epitheca 384 

Equisetum  137 

Eragrostis  Brown ii 538 

laniflora 538 

major 607,  608 

pilosa 538 

poceoides    var.    megastachya  607 

Erechthites  hispidula  526 

quadridentata 526 

Eremophila   Bowmanni     530 

latifolia 530 

Latrobei 530 

longifolia 530 

maculata  531 

Mitchelli...  520,  531 

oppositifolia   530 

Sturtii  ...  531 

Eriacline  ciliata 424 

obtusa  538 

pallescens 424 

scleranthoides  rnr.  elongata  538 

squarrosa  424 

Erigeron  linifolius  524 
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Eriostemon  difformis 522 

far.  teretifolia 516 

hispidulus 547 

myoporoides 547,  560 

obovalis 577 

salicifolius 547 

scaber 516 

Eristicus 349 

froggattii  359 

salomonis 358 

Eritrichium  Australasicum  ...  528 

Erodium  cygnorum 515 

Erotyllidse 477 

Eryngium   plantagineum 523 

Erythrsea  australis...  528,  549,  563 

Erythromesostenus 333 

rufus   334 

Erythromorplia 363 

Erythropimpla  ariana 363 

flaviceps   363 

pallidiceps 362 

Eucalyptus 522,  582 

acacioides   522 

acervula...  562,  569,  570,  574, 
580,   582,  583 

aggregata 574,  579 

albens 562,  567,_568,  569 

amygdalina   ...    556,   562,   573, 
574,  582,   583 

Bosistoana  548,   553 

Bridgesiana  574 

capitellata    562,  574 

Consideniana 548,  555 

coriacea 573,  578,  583 

corymbosa...548,  554,  555,  562 

crebra  ...    548,  550,  552,   559, 

562,  574,  580,  581 

Deanei 548,  554 

dives 573,  574 

dumosa 522 

6ugenioides...548,  562,  571,  574 
fastigata  ...  574,  579,  580,  583 

goniocalyx 548,  553,  562 

Gunnii  var.  acervula 562 

var.  maculosa  562 

var.  rubida 574 

hsemastoma  548,  562 

hemipliloia 548,  550,  551, 

562,  567,  568 

intertexta 508,  522 

leucoxylon   653 

longifolia 548,  556 

Macartliuri    ...    548,    553,   582 
maculata  548,  551,  552 
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Eucalyptus  maculosa  562,  569,  574 

melliodora  553,  562,  567 

Morrisii  ...  516,  518,  521,  522, 

525 

Muelloriana 562,  571,  574 

iiumerosa  548,  556,  562 

obliqua 574,  578,   583 

oleosa   522 

paludosa 562,   569 

paiiiculata 548 

parvifolia  579 

pilularis  ...  548,  553,  554,  569 

piperita 548,  555,  562 

populifolia  508,  520,  522 

punctata 548,  562,  574 

quadrangulata  548,  553, 

562,  568 

radiata 556 

regnans  574,  579,  583 

resiuifera 548 

rostrata 632 

rubida   574 

saligiia 556 

siderophloia  548,  562 

Sieberiana  ...  548,  555,  562, 
570,  573,  578,  582,  583 

Smithii  562,  570,  574 

sp 229,  340,  647 

stellulata   573,  578,  579 

stricta   574 

Stuartiana  574 

tereticornis  ...    548,   550,   559, 

562,  574,  580,  581 

viniinalis  ...  570,  574,  579,  583 

viridis 516,  522 

Wilkinsoniana  (?)  562,571,582 

Eucordulina  ...  384,  385,  406,  407, 
408,  410,  412,  416,  417, 
419,  421 

Eucosma 224,  225,  245 

absconditana 248 

brachyptycha   246 

circulana 245 

helota 246 

miltographa 243 

mosaiaca 282 

opsia 247 

pertea 247 

pervicax 250 

plebeiana. 248 

scopulosa 248 

trepida 249 

triangulana 246,  247 
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Eucosmidge 224,  293 

Eudemis  botrana  256 

Eugenia  Smithii   548 

Euomus  Scorpio 142 

stephensi 142 

Eupelminse  651 

Eupelmus  antipoda 651 

Euphorbia  Drummondii  535 

peplus  6 

Euphorbiacese     ...    511,    535,    550, 

564,    575 

Eupines  sequata 430 

alcyon© 437 

atrata   427 

aurora 438 

capitata 438 

clavatula 438 

concolor 440 

var.   adelaidensis    440 

diversicornis    430 

Elizabethfe 439 

flavoterminalis 436 

geminata 428 

globulifer   439 

implumis 439 

inermis  437 

innubis 438 

litoralis 438 

melanocephala 439 

nigra 427 

nigricollis  439 

obliqua 428,  439 

polita 428,  438 

Victorise 428 

Eupines  (Byraxis)  implumis       439 

Eupinoda  amplipes 441 

diversicornis  430 

hirticeps 440 

Euplectops  excisus 427 

Euplectus  excisus  427 

Eurcum 321,  325,  327 

malleus 325 

Eury'metopus 324,  326 

Eurytoma 651 

brachyscelidis 647 

Clelandi 648 

EurytomidcTe 648 

Eurytominse   647,  649 

Eustrephus  latifolius  564 

Evaniidfe ...   ...  344,  349,  357 

Evolvulus   alsinoidcs   528 

Exoascus  deformans 607 
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Exocarpus  aphylla 536 

cupressiformis...  550,  564,  575 
stricta  550,   564,  575 


Faronus  punctatus 430 

Fasciola  hepatica  48 

Favosites   hasaltica    var.   sale- 

brosa   701 

gothlandica  700,  701 

tripora 700,  701 

Ficus  aspera 564 

rubiginosa 550,  564 

Filaria  agamse  490 

mansoni 489 

sp 47,  49,  67 

tuberosa 48& 

websteri  47 

Filices  ...   512,  540,  550,  565,  576 

Flindersia  maculosa    516 

Fomes  lucidns   ,504 

Fucacece  626 

Fucoideee 626 

Fulrnarus  glacialis 634 

Fusanus  acnminatus   536 

Gadop.sis  marmoratus 82 

Grahnia  trifida   575 

Galium  Gaudichaudi   523 

iimbrosum   574 

Geijera  parviflora  516 

Gentiaiiese 511,  528,  549,  563 

Geralhis 448 

decippiis 447 

Geraniacea3 511,  515 

Giebelia   526 

mirabilis 526 

Gigantorhynchus  Semoni 50 

sp.  ...   ...  50 

Gleichenia    dicarpa    576 

Glycine  clandestina 573 

sericea   518 

Glypbipterygida>   293 

Glyphisodon  zoiiatus   423 

Gnapbalium  Japonicnm  526 

Inteo-album       526 

Gnaphalodes  uliginosum  525 

Gomphina? 93,   381 

Gomphocarpns    fniticosus    ...    549, 

563,  631 
Gompholobiiim  orandifl(3rnm...  547 

latifolinm    547,    561 

virgatum    573 
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Gomphomacromia    379,   384 

paradoxa 379,   384 

volxemi 384 

Goniocotes  326 

gallinse 326 

hologaster   326 

Goniodes   321,  326 

falcicornis 326 

pavonis 326 

Goodenia  barbata  549 

bellidifolia   607 

cyclop tera 526 

geniculata  526 

gracilis  526 

hederacea 549,  563 

heteromeia 526 

heterophylla    526 

oyata...  ." 549,  563,  .574 

pinnatifida .526 

Goodeuiacea?...  511,526,549,563,574 

Goodia  latifolia 561 

Gossypium   Sturtii 514 

Graminea? 511,  538,   565,  576 

Grammitis  rutnefolia 540 

(rinj/kolifa    coiiferfd itn      278 

extrusana   259 

parmilana   256 

perspcctana 240 

vulgann 278 

Grapholitha    286 

dorsnna  286 

Grevillea  anethifolia  535 

arenaria 563 

Huegelii ,535 

laurifolia 575,  581 

montana    550 

mucronulata    var.    angns- 

tifolia  (?) 5,50 

obtusiflora 563 

punicea 158 

striata  534 

Gyropidte    326 

Gyropus 321,  326 

ovalis    326 

Hsemocystidium  chelodinaj  ...  481, 

482,  491 
Hsemogregarina  clelandi     ...     481, 

482,  484,  491 

dasyuri  50 

megalocystis    486 

peramelis    50 

petauri  49 

shattocki 487 
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Ha>moj;re{rarina  tiliqiuv...  484,  491 

varanicola 487,  488,  491 

HaMiiogregariiia    (Karyolysus) 

haiicrofti 486,  491 

gouldii 488,  491 

hinulise 487 

megalocystis   487 

pseiidechis  487,    491 

Hakea 508 

acicularis   564 

dactyloides 550,  564,  575 

leucoptera   (?)   508,   535 

microcarpa 564,  575,  582 

Pampliniana  508 

saligua 563,  575 

vittata 508,  509,  535,  537 

vnr.  Pampliniana  535 

Halgania   cyanea   528 

Haliaetus  leucogaster 425 

Halictus 161 

exterus 164,  177 

flindersi 164 

froggatti 162,   177 

latitarsis   163 

raliinicola  164,  177 

sturti 163 

uriianus  baudinensis 177 

viridiscitus   163,    177 

Haloragese 511,  522 

Halticellinse 638 

Haniotopsis   auricomus    455 

Australasia^ 455 

metasternalis   454 

Hardenbergia  monophylla   ...   290, 

561,  573 

Hehens  cronatipennis 193 

hamlyni 192 

Heleocharis  acuta  537 

cylindrostacliys    83 

sphacelata    575,   582 

Helianthus  annuus 137 

Heliohrysum  apiculatum 525 

bracteatum .525 

diosmifolium 549,  562 

scorpioides 562 

semipapposum 525 

Helictophanes 255,  263 

funoifcrana 279 

tricolornna 279 

uborana 263 

Helipterum    dimorpholepis    ...  525 

floribundum    525 

incanum    525 
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Helipterum  Jesseni 525 

moschatum  525 

pygmseum   525 

strictum 525 

Helniinthosporium  Ravenelli...   607 

Helocordulia   383,  384 

Helvellaceaj 606 

Hemcrusia  aurantiana 292 

Hemianax    413 

Hemicordulia...370,    372,   374,375, 

382,  383,  384,  401,  403,  408 

australia)...371,   372,  374,  399, 

408,  409 
coutinentalis  ...  366,  368,  371, 

372    387 

intermedia 366,  371,'  372 

novfe-hollandise  371,  387 

superba  ...  366,  368,  371,  372, 

387,   408 
tau  ...  368,  372,  374,  399,  403, 

406,  408 

Hemigenea  purpurea 575 

Hemiplilebia  419,  601 

Henicospilus 349 

Hermenias 224,  225 

epidola  225 

imbrifera    226 

Herpystis 225,  244 

avida  245 

Hesperocordulia  ...  375,  381,  384, 

385,  386,  418,  419,  421 

berthoudi...366,  375.  376,  380, 

386,  387,  417,  418 

Heterachne   Brownii    424 

Heterodendron     diversifolium  517 

olejefolium  517 

Heterodoxus  3L*j,  327 

macropus   327 

Heteronympha 402 

Heydenia 654 

Hibbertia   Billardieri    ...    547,   560 

dentata  547 

diffusa  547,  560 

linearis 560 

vnr.  obtusifolia    ...   560,   572 

serpyllifolia  572,  576 

stricta   547 

volubilis 235,  560,  572 

Hibiscus  Sturtii 514 

Hi  man  top  us   leucocephalus    ...     75 

Hinului  qtioyi  487 

Hipponhiims  n'Kiro-siiiiiosus...  143. 

151,  152 
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Holocola 234 

biscissana   240 

pcrspectana    240 

quictana 240 

thalassinana  234,  241 

triangulana 246 

Hoplocephalus  cinctus 50 

Hordeum  murinum 540 

Hormiiui 355 

Hormosira  626,  629 

baiiksii ^  ...  628 

Hovea  linearis 561,  573 

longifolia 547,   561 

Howittia  trilocularis 560 

Humea  elegans 562 

Hydrodictyon   utriculatum    ...   606 

Hyleccetus  australis  466,  467 

fuscipennis  466,   478 

linearis 466 

pervagus 466 

vigilans 467,  478 

Hymenobosmina   verimaculata  336 

Hymenolepis   dimiunta    58 

Hymenoptera...333,    349,    636,648, 

664 

Hypaulax 210 

Hypolepis  tenuifolia   576 

Ichneumonidse 349,  358 

Ichneumoninse  358 

Icterotsenia  68 

Idionyx   385 

Idocordulina  ...  384,  385,  407,  409, 

410,   412,    421 

Idomacromia    385 

Illaphanus   475 

Indigofera   australis    ...    518,    547, 

561,  573 

Insectivora 319 

Inula  graveolens    526 

louidium  filiforme 547 

Iphiaulax 354 

Irichohalticella 637 

pilosella 638 

IridejB  550,  564 

Isclinocera 326 

Isoetopsis  graminifolia      525 

Isopogon  anemonifolius   563 

anethifolius 563,  575 

Isosticta  600 

Isotoma  axillaris  527 

Istiophorus  gladius 44 

Ixiola?na    leptolepis    525 
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Jacksonia    scoparia 547,   561 

Jasminese    ...    511,    527,   549,   563, 

575 

Jasminum  lineare 527 

suavissiraum   527 

Juncacese  511,    537,   575 

Juncus  communis 537 

prismatocarpus    537 

sp 252 

Justicia  procumbens  529 


Karvolysus  486,  487,  488 

Kelloggia  325,  326 

brevis   326 

Kennedya  rubicunda 547,  561 

Kochia  aphylla 533 

brevifolia   533 

scoparia 84 

triptera 533 

villosa  533 

Kunzea  sp 229 

Labiatae...  511,   531,  549,  563,  575 

Leemobothrion 321,  327 

(jiganteum  327 

maximum  327 

Laniarckia  aurea   538 

Lambertia  formosa 550 

Laminariacese   626 

Lamium  amplexicaule 532 

Laportea  gigas 564 

Lasiopetalum   ferrugineum    ...  560 

parviflorum 547 

Laspeyresia  224,  225,  286 

antitheta    288 

aulacodes 287 

aurantiana 292 

callizona 290 

conficitana 290 

corollana    286 

exemplaris 296 

floricolana  289 

hemicosma   295,    296 

iridescens 289 

lomacula 288 

martia  291 

mediana 291,  295,  296 

metallocosma  287 

parvisignana   289 

pessota 290 

pomonella   287 
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Laspeyresia  prismatica    289 

ptychora 288 

tephr»a 287 

thcBiiarclia 291 

zapyrana    290 

Laterotseiiia  74 

Lathrocordiilia      ...   378,  381,  382, 

384,  385,  386 

metallica  366,  378,  379, 

386,  387 

Latumccphalum  325,  327 

macropus 327 

Laurineaj   549,  563 

Lavatera  plebeia  514 

sp 248 

Legumiuosfe  ...  133,  286,  290,  511, 
518,  547,  561,  573 

Leiuramis  semicinctus     305 

Lepidium  leptopetalum   513 

monoplocoides 513 

papillosum 513 

ruderale 513 

Lepidosperma   coiicaviim     ...    564, 

575,   582 
filiforme  564 

Leptarthia 286 

auJacodes 286,  287 

hemicosma  295 

Leptomeria  acida 564 

Leptorhynchos  ambiguus   var. 

semicalvus    525 

Leptospermum  attenuatum...  548, 

561 

flavescens  548,  561,  573 

Ijevigatum 241,  561 

lanigerum 233,  561,  573, 

576 

myrsinoides 573 

parvifolinm    561 

sooparium 561,  573 

sp 229,  230,  573j  577 

stellatum   548,  561,  573 

Lestes  600,  603 

Leucopogon  biflorus 574,  581 

ericoides 549,  563,  574 

Fraseri 574,  581 

lanceolatus 563,  574 

microphyllus  574 

miiticiis 549,  563,  574 

setiger  563,  581 

virgatus  563,   581 

Libellulid*  ...   406,  409,  410,  411, 

412,   415.   420 
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Libellulina> 375,  411,  413 

Libellulosoma 384 

Libertia  paniculata    564 

Liliacese  ...  511,  537,  550,  564,575 

Limnerium   bombycivorum    ...  335 

tasmaniense 336 

Lindsaya  raicrophylla  565 

Linese   511,  515 

Linguatula  serrata 157 

Linstowia  semoni   50 

Linum  marginale 515 

Liotheidge   321 

Liotheiuee 327 

Liofheum  ...  ...  321,  322,  323,  327 

nitidissimum 323 

zebra ^..  322 

Liparis  reflexa 550,  564 

Lipeuiiis     321,  326 

capoiiis 326 

tnurus   324 

variabilis  326 

Lipoa  ocellata  634 

Lissanthe  strigosa  563 

Lissonolini   335 

Lissopimpla 333,  349,  364 

rufipes 363,  364 

Lithospermum    arvense    528 

Litliurgus  dentipes 178 

Litoclirus 457 

Livistona  australis 82 

Lobesia 225,  258 

per  mixta  na    258 

physophora 258 

Logaiiia  floribunda 549 

Loganiaceje  549 

Lomaschiza 258 

physophora 258 

Lomatia    ilicifolia 575 

longifolia 564,  575 

silaifolia 550,  564,  575 

Lo])liop]iaps  leucogastcr   305 

plumifera   305 

Loranthacese  ...  287,  505,  511,  523, 

562,   574,  634 

Loranthus  exocarpi    523 

grandibracteatns 523 

linearifolins    523 

longiflorus  523 

miraculosiis 523 

pendiilus 523,  574 

Quandang 523 

sp 287,  562 
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Lotus      australis     var.    parvi- 

florus ol8 

Lupinus  sp 129 

Luznla  campestris 575 

Lygosoma  ta?niolatum 479 

Lygosoma   (Hinulia)   quoyi   ...  487 

Lymexylonidse   466 

Lyonsia  eucalyptifolia 527 

reticulata 527 

Mabuia  cannata  489 

Macrocystis    626 

Macromia   413 

viridescens    ...    366,    380,    387 
Macromina  ...  381,  382,  383,  385, 

407 

Macropus    dorsalis    48 

giganteus  47,  48 

major   47 

parryi  48 

robustus    47,    48 

ruficoUis   48 

thetidis 48 

ualabatus 48,   50,   56 

Mallophaga 321 

Malva    rotundifolia   ... 514 

Malvacea3  511,   514,   560 

Malvastrum    spicatum    514 

Mandalotus    hoplostethus      ...  443 

intercoxalis    443 

Marianthus  procumbens 572 

Marmosa  318,  319 

Marrubium  vulgare 84,    532 

Marsdenia   Leichliardtiana   ...  528 

suaveolens   563 

Marsilea  hirsuta  540 

quadrifolia 540 

Marsileacete   512,  540 

Martiniopsis  subradiata  544 

Medicago  denticulata 518 

minima 518 

sativa 83,  606 

Medinoschiza      (misprint     for 

Nedinoschiza)  354 

Megacbile  albomarginata  176,   178 

apicata  178 

aurantiaca 175,  178 

austeni 171 

australasife 161,  175,  178 

australis 175,   178 

bougainvillei  ...   171,   175,   178 
carter eti    173,   175,    178 
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Megacbile  clirysopliila 173 

chrysopyga 172 

diligens 174 

doanei   174 

griseopicta 173 

imitata 178 

lachesis 175,  178 

lanata 173 

lucidiventris   170 

megistia   175,  178 

mendanse   170,   175,   178 

mortyana 175,   178 

othona 175,  178 

placida  v(ir.  iiigrochirta...  175, 

176,  178 

quodi  175,  178 

rotundipennis 173 

scliauinslandi  171 

shortlandi...l72,  175,   176,  178 

similis 176,  178 

ustulatiformis 173 

ventralis 175,   176 

\voodfordi...l73,   175,   176,  178 

Megachilidse 178 

Megastigmus  sulcicollis  ...  644 

Megischus  froggatti 357,  358 

violaceipennis 358 

Megiselus  (misprint  for  Megis- 
chus)    349 

Melaleuca   bracteata   504 

hypericifolia   548 

linariifolia  548,   561,  573,   577 

stvpbelioides 548,  561 

thymifolia 548,  561 

Melectidse 177 

Meliacese 511,  516,  560 

Meliornis   novse-hollandise     ...     58 

sericea   58 

Meliphagidfe        58,  67 

Meiieristes   210 

Menopon  321,   327 

gallinse 327 

malleus 325 

pallidum    327 

titan 328 

trigonocepfialuvi  327 

Meridarchis  zymota   297 

Merismopteria  sp 544 

Meroglossa 160 

basilura   162 

flavomellea 162 

nieliiiiura 162 

tetraxantha 162,  176 
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Mesoplatus   harbatus   429 

conspicuus 429 

Masters! 429 

Mesostcnoideus 334 

Mesosteniis  349 

insuhiris 360 

Mctapcuiun  325^  326 

intnctatum 325 

Mctathemis   413,  416 

•guttata 414 

var.  pallida  414 

Meteorinse  341 

Microcliietes  bryophilus   462 

minor 462 

Microchiroptera 320 

Microfilaria  sp 489,  491 

MicroRasterinse 342 

Micromyrtus  microphylla  561,  573 

Microseris  Forsteri 526 

Millotia  tenuifolia  525 

Mimoseee 519 

Mimiiliis  repens 529 

Miliaria  leptophylla   524 

Mitrasacme    polymorpha 549 

Mollisiacepo   606 

Moniezia  diapliana 49 

Munilid    227 

semicanella   227,  229 

Monimiacese 563 

Moiiopylidiura    ...    56,  62,    66,  68, 

69,  70 

musculosum      68 

passeriuum 69 

Moiiotoca  elliptica 574 

scoparia   563,  574 

Morohella   e.sculenta   606 

Morgania   glabra    529 

Mulileiibeckia    adpressa   563 

Multituberciilata   319 

Myoporinoai   511,  530 

Myoporum   deserti 530 

platyoarpnm    530 

Myriocfyiie  niinuta 52.5 

Myriophyllum  sp 522 

Myrsinese 563 

Myrtacete    ...    229,   511,   522,  548, 

561,  573 

Mythites  basalis 142 

Nannodythemis 421 

Naiiiio{)lil('bia    421 

Naiinopliya 419,  421 

australis 421 


Page. 

Naiiiiophya    (Nannodythemis) 

dalei 421 

Nedinoscliiza 353 

cratocephala    354 

Neocordulia 384 

Neophya  385,  421 

Nephelium   leiocarpum    561 

Nesiotinus 325,  326 

demersus 326 

Nesocordulia 384 

Neiirachne   Mitchelliana 538 

Munroi  539 

Neurocordulia   384 

Nicotiana  suaveolens  529 

tabaccum   137 

Nidulariaceae    607 

Nirmus  321,  322,  327 

JSIitzschia  ...  325,  327 

pulicaris 327 

Nomada  psilocera     160,  177 

Nomadidse   177 

Nomia   argentifrons    177 

elliotii  165,  177 

t'roggatti 165,  177 

t'ulviventris 177 

(jazellce  177 

luteiventris 177 

rnctalUca 177 

pulchribalteata  165,  177 

siclieli 177 

variabilis    var.    trianguli- 

fera 177 

mr.  zebras    177 

willeyi   177 

Notela^a  longifolia...549,   .563,   575 

microcarpa 575 

Notholfena  distans 540 

Sotucelia 245 

helota 246 

uddmanniaiut   24.5 

Notoryctes   319 

Nuytsia  floribunda  505,  634 

Nyctaginea;  511,   534 

Odonata  ...  86,  411,  413,  414,  419, 

420,  601,  602 

Gi]dichirus   geniculatus     426 

rubricollis   426 

tricolor 426 

ffiiiothera  biennis 522 

Ocstrolata  leucoptera  82 

Olearia  decurrens  524 

myrsinoides    574 

pimelioides 524 
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Olearia  ramulosa 549,  562 

subspicata 524 

vifecidula  ............  549,  562 

Omalanthiis  stillingiEefolius  ...  564 

Ompluicoineria  acerba 575 

Oiiagrariese   511,   522 

Oncophora   324 

Oncophorus  324,   326 

attenuatus 324 

schillingi 324 

Onopordon   acanthium     526 

Onosterrhus 204 

Onychogale  frenata     49 

Opercularia  diphylla  523 

Ophioglossum  vulgatum  54U 

Ophioninaj 335,  361 

Ophionini 335 

Opiinse 343 

Opius 344 

tryoni   304,  333,  343 

OrchidejB...  511,  537,  550,  564,  575 

Ornicholax 325,  326 

robustus 326 

Ornithobia  325 

Ornithobius   325,  326 

cygni  325,  326 

Ornithonomiis    325 

Orthoptera 648 

Otrintus  acaciensis...214,   215,  216 

Behri 212,  214,  215 

cylindricus...211,  212,  214,  215 

Fergiisoni  212,  213,  215 

•Tacksoni  215,  216 

striatus  215,   216 

Oxalis  corniculata 515 

Oxygastra   376,   384,  385 

Oxylobium  trilobatum  ...  547,  561, 

573,  607 
Oxymonacanthns  longirostris  423 
Oxyuris  ambigua  157 

Pcedisca  245 

solandriana 245 

Palceobia 234 

anguillana        236 

erythrana   236 

fidana   239 

hibbertiana  234,  235 

himerodana 235 

infectana  236 

lomjestriata     235 

peltosema  243 

segetana 239 

volutana 236 
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Palseophlebia 419 

Palimbolus  427,  450 

elegans 450 

mamillatus 449,   478 

Victorise  427,  450 

J'anax  sambucifolius  549,  562,  574 

Panicum  argenteum   424 

bicorne  506 

crus-galli   83 

didactylum 424,  506,  634 

divaricatissimum 538 

eft'usum  606 

foliosum 424 

glabrum 159,  347,  424 

gracile   538 

leucopliaium    538 

Petiveri 424 

prolutum  538 

sanguinale 538 

trichoides 424 

Papaver  rheas  137 

Papaveracese  511,  512 

Papilionacese 518 

Paracordulia   384 

Paraheydeiiia   653 

longicoUis  653 

Parapercis  hexophthalma     ...  347 

Parietaria  debilis 535 

I'aspalum.  ambiguum 159 

Paspalum  brevifolium 506 

Patersonia  glabrata    550 

sp 564 

Paucituberciilata  ...  316,  317,  320 

Pedicuhis 321 

Pegarthrum 349 

cariuatum   356 

fuscipenne  355 

Pelagodroma  marina 634 

Pentathemis ...  384,  414,  420 

Pentatropis  (Dsemia)  quinque- 

partita 528 

tenthina  doxasticana 274 

helicana 272 

salicella 263 

Perameles  nasuta 50 

obesula 50 

Perilampinse 646 

Perilampus  tasmanicus    646 

Perosis   365 

Persoonia 305,  306 

ferruginea  550,  563,  575 

Cunninghamii 306 

linearis  ...   550,  563,  571,  575 
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Persooiiia  media 306,   348 

mollis 581 

myrtilloides 581 

var.  brevifolia  306 

oblongata 306 

oxycoccoides   575 

revoluta 306 

rigida   306 

salicina  550,  563,  571 

Petalostyles  labicheoides 519 

Petalura    ...    86,88,90,91,92,93,412 

gigantea 86,  96,  600 

Petalurinse 93 

Petaurus  sciureus  49 

Petrogale  peiiicillata 49 

Petrophila  pulchella 550,  563 

Petroscirtes   anolius  603 

Peziza  vesiculosa  606 

Pezizacea; 606 

Phalangeridae  320 

rhalidura  bucephala  150 

carinnta 152 

costata  148 

morhillosa   145 

morosa 153 

scabra  147 

tuberculata 150 

verrucosa   149 

Phalloidese 607 

Phalonia 297 

manniana 297 

tesserana   297 

Phaloniadfe 297 

Phascohirctus   cinereus    l.)6 

Phascologale    317,    318,  320 

penicillata 50 

Phascolomys  mitchelli 49 

virsinus 49 

wombat 49 

Phasgonophora  637 

Pliebalium  glandulosum   516 

Philoceanus   525,   526 

becki 526 

Philopsyche 333 

albobalteata    338 

pilosella 337 

Philopteridae 321,   326 

Philopterus   321,   322 

brevis 324 

ocellatus  322,  326 

I'hoxopteris  243 

Icetana  243 

Phthora   205 

Phycochus  461 
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Phyllachora  graminis 606 

Phyllanthus  Fordinaudi  277 

Gastroemii 550 

thymoides 550,  564 

Phyllospora 626 

comosa  628 

Physalis  minima   158 

Pliysignathus  lesueurii   ...  489,  491 
thysostomum...  321,  322,  323,  327 

irascens  322 

nitidissimvJui  322 

Phytophthora  infestans  158 

Fiayetia 325,  327,  328 

ragazii 328 

riayetiella  325,  327,  328 

Piesarthrius  marginellus 345 

Pimelea  ligustrina   564,  575 

linifolia 550,  564,  575 

microcephala 535 

trichostachya  535 

Pimplina? 335,  337,  361 

Pinus  halepensis   608 

sylvestris   137 

Pisum  sativum  129,  133 

Pittosporese  ...  511,513,547,560,572 

Pittosporum  eugenioides 329 

phillyreeoides   513 

revolutum    329,    547 

undulatum    ...    329,  330,  332, 

547,  560 
Plagianthus      pulchellus    var. 

tomentosus   560 

Plantaginese    511,  532,   563 

Plantago  varia 532,  563 

var.  parviflora   532 

Platybracon 349 

insularis 353 

nigriceps   338 

Platycilibe   205,  207,   208 

brevis 205,  208,  223 

Platycordulia   384 

Platydactylus  guttatus   490 

Platydclosis   velutina 465 

Platyglossus  notopsis 423 

Platylobinm   formosum    573 

rjafypeplus    erofias    269 

Platyphanes  punctippimi.s     ...   210 
Plectranthus    parviflorns...563,  575 

Plusia    sp 343 

Poa  csespitosa   576 

pratensis 538 

saxicola 423 
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Podagrion 646 

spilopterion 645 

Pcucikoryptus   332 

nigro-maculatus   332 

PoUinia  articulata 424 

Polnioii  oleiius 644 

Polychrosis 225,  256 

anconia  257 

botrana 256 

ephippias   257 

psammetalla    258 

sedifera  256 

xylistis  256 

Polygalese 547,  560 

Polygonacea;  ...  511,  534,  549,  563 

Polygonum  aviculare  534 

minus 549,  563 

prostratum 534 

Polyprotodontia   317,  320 

Polystichium  aculeatuni...565,   576 
Pomaderris  apetala...547,   560,573 

cinerea  547 

fcrruginea 573 

ligustrina 547,  573 

phillyreoides    573 

sp 560 

Pomax  umbellata  ...  549,  562,  574 

Poranthera   corymbosa     564 

ericifolia 550 

Portulaca  oleracea  137,   514 

Portulacese 511,  514 

Primates 319 

Primula  vulgaris   505 

Primulacese 511,  527,  549 

Procordulia   ...   374,  375,   382,   384 

affinis 374 

jacksoniensis  ...  366,   372,  374 

Procoronis 225,   250 

callirrhoa 250 

rhothias   250,  251 

Proschistis 225,  260 

actsea 260 

zaleuta 260 

Prosimise 320 

Prosopis 160 

imperialis  160 

Prostanthera  incana   549 

lasianthos 549,  575 

Leichhardtii 507,  531 

saxicola  575 

striatiflora 531 

Proteacea3...511,  534,  550,  563,575 
Protelus  lutens  341 


Page. 

Protoneura 601 

Psalidura  141,   142,  145,  150 

carirmta  142,  152 

crtnata  1+1 

granosa 142 

impressa 141 

kirbyi. 143 

mirabilis 141 

mirabunda     141,  150 

posticas 142,  143 

reticulata   141 

»i-(ihr((  141,  147 

tuberculata 141 

Pselaphidse 208,  427 

Pselaphus  Fergusoni  445 

flavipalpis  446 

Leanus  446 

subsquamosus   446 

tuberculifrons  446 

Pseudechis  australis 486,  491 

mortonensis 486 

porphyriacus 487,  491 

Pseudocordulia...381,  382,  384,  386 

circularis 386 

Pseudomugil  signifer 156 

Pseudopeziza  medicaginis      ...  606 

trifolii  606 

Psyche  sp 338 

Pteris  aquilina  ...  137,550,565,576 

falcata   565 

Pternidora 225,  285 

phloeotis 286 

Pterohelffius  179,  180 

agonus  180 

asellus   180 

ater 180,  181 

bagotensis   179 

Broadhursti    179 

cereus   179 

cont'usus 179 

convexiusculus   180,   187 

dispersus 180,   182 

fraternus     179 

geminatus 179,  184 

glnber 180,  181 

Kollarii 180 

litigiosus 179 

memnonius 179 

minimus 180,   182 

nitidissimus     ...   179,  185,  186 

nitiduloides  180,  181 

obliteratus 180 

opatroides 180 
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Pterolielaeus  oralis 179 

ovulum 179 

parallelus   179 

Pascoei 183 

peltatus 180 

peltoides 179 

piceus 182,   183 

planus   179 

politus 180,  185 

puiictipennis   179 

pusillus 179 

servus   179 

silphoides 179,  181 

sternalis  ...  179,  183,  184,  185 
striatopunctatus    ...    180,     181 

subcostatus 182 

sublsevis   180,  187 

subpunctatus  ...   180,   186,   188 

teiiuistriatus   179 

thynialoides 180 

vioarius  ...   180,  181,  184,   185 

Pterostylis   cnrta   564 

riifa   var.   Mitehelli   537 

Ptilotis  chrysotis   58 

leucotis 58,  70 

lewini 58 

Ptilotus   alopecuroideus   534 

corymbosus 534 

incamis 534 

obovatus 534 

parvifiorus 534 

Ptinidse  468 

Ptinus  adeps  470,473 

albohumeralis    471,    474 

albomaculatus   472,   473 

anchoralis 469,  474 

attritus 468,  474 

cupreoniger  470,  474 

egenus 471,  474 

eminons 468,  469,  473 

exiilans 468,  471,  473 

gloriosus 469,  474 

imiilns   470 

modioglaber  468,  473 

miorosoopicus    471,   474 

niveonotatus    473 

tectiis 468 

Puccinia  burchardite  607 

dampierse   83 

sarcardoi    607 

PuoriniaoetB 606 

Puffimis    hrevicaudiis 84 

carneipes    84,    85 

clil()rnrbYnrho.<;      84 
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I'litt'inis  tonuirostris  84 

I'ulteneea   flexilis  547 

retusa 561 

scabra 547,  561 

sp 577 

stricta   547,  573,  577 

villosa 547 

Python  variegatus 487 

Quintinia    Sieberi 573 

Rallicola    324,  326 

atteniiatus  326 

Rallicula 324 

Rallidas 324 

Ranuucnlaceae     ...     511,    512,  547, 

560,   573 
Ranunculus  parvifiorus...  512,  560 

Rapanea  Howittiana  563 

Rest'da  luteola 513 

Resedacese 511,  513 

Rliagodia  hastata 532 

nutans   532 

spinescens  532 

Rhamne£e...511,  517,  547,  560,  573 

Rhinochetus  jubatus   70 

Rhiuogobius   neophytus    423 

Rliipidura   albiscapa   347 

Rhizobium   ...  492,    493,   494,  495, 
496,497,498,499,500,501,502,503 

leguminosarum 493,  501 

Rhizopertha  dominica 474 

picca  474 

rufa 474 

Rhopobota 234 

nirvana  234 

Ricinidfe 327 

Ricinus  Linn 321 

communis    137 

Ricinus  De  G....  321,  322,  323,  327 

fringillse 322,  323,  327 

Rodentia  320 

Rodwayia 475 

Rosacese 548,  561 

Rottboellia   exaltata    424 

Rubiacese...  511,  523,  549,  562,  574 

Rubus  pnrvifolius 548,  561 

rosirfolius 561 

Rumex  Brownii 534 

Rutacea;  ...  511,  516,  547,  560,  573 

Rutidosis  helichrysoides   525 

Rybaxis    adum])rata    442 

atriclava    444 

foveicollis  444 
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Rybaxis  grandis 442 

Harti 444 

insigiiis  427 

Macleayi 441,  444 

metasternalis 442 

optata  442,  443 

pallida  445 

parvideiis   442 

quadriceps 442 

quadritubercuf,ata    442 

sanguinipennis      443 

Rytus  coriiiger  428,   454 

emarginatus   430 

insignicornis 453,  478 

Kingi 428,  43U,  454 

porceiliis 454 

subulatus    448 

Victorise 427 

Sagina   prociimbens     514 

Sagola  Australife 431 

Tasmanise   431 

Salsola  Kali  533 

Salsolaceee 511,  532 

Santalacese   ...   511,536,550,564,575 
Santalum  laiiceolatum  ...  523,  536 

rnr.  angustif'olinm 536 

obtusifolium    564 

Sapindaceae  ...   508,  511,  517,  547, 

561,  573 

Saragus  179,   181,   183 

addendus 193 

asidoides  197,    198,    201 

asperipes    197 

australis 197 

bicarinatus 194,  195,  199 

Blackburni 193 

brunnipennis 197,  198 

brunnipes...l95,   197,   198,  205 

carinatus 196 

cossidoides     194,  195 

catenulatus 194 

clathratus   196 

confirmatus 194 

convexicollis 193 

crenulatus   196 

Darwiiii 196 

emarginatus 194,   195 

exulans  197 

Freiichi  197 

geminatus 197 

gulielmi 197 

Icarus 196,  197 
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Saragus  illateralis   197,  202 

insequalis   194 

incisus   193 

infelix 194,  195 

interruptus   194,  195 

intricatus   196 

laivicollis  193,   194 

lajvis   196,  200,  201,   202 

latipes 197,  201 

latus 194,  195 

levicostatus 194,   195 

limbatus 197 

Liiidi   194,  195 

lugubris 194 

luridus   196 

Macleayi 197 

magister 196,   197 

maruinatus 195,  197,  198 

margiuellus 194 

Mastersi 193 

mediocris 194,  195 

niontanus   193 

uovem-costatus...   194,  198,  199 

Odewahni 194,   195 

opacipennis   194,  196 

ovalis 196 

Pascoei   196 

perl^evis  196,  200,  202 

reticulatus 196 

rudis 194 

rugosipennis   196 

rugosus  194 

satelles  197 

simplex 197,  198,  201 

sphteroides 197,  198,  204 

striatipennis   197 

tarsalis 197 

tricarinatus  194,  195 

Sarcocystis  mucosa 49 

Sarcostemma  australe 528 

Sarga 45 

stipoidea 45,  46 

S:irgassacese (i26 

Sargassum    626 

Saxifrageee 548,  561 

Scaberia  626 

ScsBvola  hispida 549 

spinesceiis   526 

Scarabjoida? 463 

Scarichthys  auritus    606 

Soliiuus  molle 551 

Schistodartylus    brevipennis...  455 
Schizomeria  ovata  343 
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Schoenus  ericetorum   575 

Moorei  83 

Schuettea  scalaripinnis    ...   82,   83 

woodwardi 83 

Sciaphila  abscunditana    248 

ejectana 229 

saxaim    229 
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Note.  —Special  attention  is  called  to  the  following  necessary  corrections  : — 
Page  294,  line  15  — for  Trymaltis,  read  Thymalitis. 
Page  354,  line  24— for  Medinoschiza,  read  Nkdinoschiza. 
Page  598,  line  32— /or  tibia,  read  labia. 

Page  600,  line  30— /or- asthenogenetric,  rm^asthenogenetic. 
(See  also  Corrigenda,  on  p.vi.,  of  Contents.) 


